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THE INFLUENCE OF SCIENCE UPON

LITERATURE.
Br R. W. BoobLE.

Ever since Plato’s days something like antagonism
has existed between science and literature. Sometimes
influencing one another, as in the present age, at other
tumes one has reigned supreme to tae e <clusion of the
other. 8o that, though one would supposs that there
should not exist in the nature of things any antagon-
18m between the Zrus and the beautiful, there is still
much truth in the old saying of Plato, “there is a
quarrel of long standing between philosophy and
puetry "—for philosophy occupied in his day the posi-

I tion now filled by what we term Science.
At the present moment science may be said to be
| definitcly in the ascendency. It threatens to exclude
literature from the eurriculum of schools, As the ob-
Juct lesson it claims precedence of the story book as &
means of moulding the growing intellect of the- ¢hild.
Botween two rival schools of historians, the one led
by Professors Seeloy and Stubbs, the other by Profes-
sut Bryco and appealing to the great names of Macaulay
and Carlyle, a battle is being fought in our own days
! fur the possession of the field of History; the new
critical achool aiming at converting History from a
| branch of Literature into a Science. In his recent
. Recollections,” Renan declares himself against the
. sudy of History upon any terms. “It is by chemis-
. try at one end and by astronomy at the other, and es-
+ pucislly by general physiology, that we really grasp
| the secret of existence of the world or of God, which-
. ever it may be called. The one thing which I regret
| 18 Lhaving selected for my study researches of a nature
| Which will never force themselves upon the world, or

L. O e

bo more than interesting dissertations upon a reality
which has vanished for over.” Meanwhile Matthew
Arnold urges that, when men “ have duly taken in the
proposition that their ancestor was a ¢ hairy quadruped
farnished witk & tail and pointed ears, probably ar-
boreal in his habits,’ there will be found to arise an
invincible desire to relate this proposition to the sense
within them for conduct and to the sense for beauty.
But this the men of science will not do for us, and
will hardly even profess to do.”

‘Whatever may be the result of the rivalry between
the.two branches of knowledges, it is interesting to
observe the curious influence that science has already
exercised over literature. I propose to call attention
to a few instances of this,

The professed object of science eing the investiga-
tion of the laws of existence, the discovery of fact ; the
wider cultivation of science which marks our century
ghould naturally result in bringing literature more
strictly in accordance with the facts of nature. And
this we find to be the case, The scientific spirit as it
passed into literature is hardly disguised by the phrase
¢ Truth to Nature,” which has exercised such a potent
influence upon fiction in prose c:d verse ever since
the days of Wordsworth. In his epoch-making Pre-
face to his ¢ Lyrical Ballads,” Wordsworth tell us the
object he proposed to himself in the volume, viz,
“ to choose incidents and situations from common life,
and to relate or describe them, throughout, ag far as
was possible in a selection of language really used by
men, and, at the same time, to throw over them a cer-
tain colouring of imagination, whereby ordinary
things should be presented to the mind in an unusual
aspect ; and further and above all, to make these inci-
dents and situations interesting by tracing in them,
truly though not ostentatiously, the primary laws of
our nature.” And the spirit of which® Wordsworth
was the leading exponent has been the key-note of
modern literature. To illustrate this in detail would
be unnecessary. Lot the raader, if he wishes to satis-
fy himself, compare the impromptu songs in “The
Spanish Gypsy " with similar songs in eerlier literature.
The difforence is atriking. George Eliot's songs are
such as s minstrel might pos#ibly improvise. Those
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of her predevessors are cluburate poewms. Without
doubt Iiterature has gained un the whole from its sub
mission to the teachings of the scientific spirit. Yet tho
results have not in all cases boon as satisfastory as in
the works of Thackeray and George Eliot; for Walt
Whitman and Zola are also products of the Realistic
school.

Anvther result of the influence of the sciontilie
spirtt 18 to be found m the stricter application of the
laws of verse. This is perliups nuwhore more mani
fust than in the dilturence between the modern English
svnnet and 1ts predecesrurs, AL one titue any puel in
fourteen lines was entitled to rank as such, The son
n  has now to be written in strict accordance with
the laws of the bLust Italisan sunneteers.  As is natural,
the strict application of Jaw to a language and
Literature, like Linglish, remarkable for its Jawlessness
and disregard of fixed rule, has resulted in an artifi
ciality, wiich has had a vory Jdetoriorating effect upon
literatuie at the present day. It will be suflicient to
refor to the Sonnets of D. (. Rossetti as an instance,
The attempts, too, of Mr, Swinburne and others to
mtroduce French forms of verse into the English lan-
guage have been far from happy in their result,

Perhaps in no case las the scientific spirit won
greator triumphs than in the clange it kas effectod in
the manner of translation from one language into an-
other. OUne of the best specimens of translation in the
old style is Edward Fairfax’s version of Tasso’s “.Je-
rusalem Delivered.” It is dehightful reading as an
English puem, but with Tasso’s meaning tho greatest
Iiberties are tahen. Chapman who executed his {rans-
lation of Homer inthe 1eign of Elizabeth shows no
scruple on several uccasions about expanding a
singlo line of the uriginal into several of Lis own.
Macaulay's joko about Homer becuining * translated ”
in Pope’s hands is proverbial.  To the uld theory of
translation there is little fear of our ever returning.
Not only the exact meaning of the original has fo bo
preserved, but its manner and spirit. In the case of
poetry, analogous metres have to be selected. No one
has done better work in reforming our theories of
translation than Matthew Arnold whose lectures on
translating Homer were dohivered in 1861. Milman,
Conington, Bayard Taylor, Longfellow and Lewis
Campbell may be mentioned as some of the most suc-
cessful among modern translators ; while Sewoll’s trans-
lation of the * Georgics” and Robert Browning’s ver-
sion of the “Agamempon " are instances of tho modern
theory pushed to a ridiculous extreme.
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VinraToRY MOVEMENT oF BELLs.—M. Mathieu, a French
expenimenter, has recently studied the vibrations of bells, con-
swdoring tho case of an ordinary bell 1n which the thickness in
any meridian increases from summit to base. The essential
differences between the vibratory movement of a bell and that
of a plane plate 18 that, while m the latter the longitudinal or
tangential movement and the transvorse movement aro given
by independent cquations, the normal and tangential mu-
tion it the former are given by thres equations which are
not independent.  The pitch of tho notes of a bell does not
change 1f the thickness varies in the same relation throughout
ovory part, sunce the terms dc‘»ending on the squarc of the
thicknoss may be neglected, at least for tho graver partials. 1t
is impossiblo to construct a bell so that it shall vibrato only
normally, and with & hammer the tangential vibrations are of
the same order as the normal vibrations., A purely tangential
motion can be realized only with a spherical bell of constant
thickness,

GENERAL SPECIFICATIONS FOR ORDIN-
ARY IRON HIGHWAY BRIDGES.

by J. A, L. Wapbewt, C. I, B A, Sc, Ma. L,
Prof. of Civil Enginecring in the University of Tolio,
Japan.

As the beading umphes, the following specifications
are general 1n their nature. they are intended for
vrduary iron ghway bridges and are designed to pre-
sent to parties 1nterested in bridge cupstrustion, more
especially those upon whom falls the responsibility of
lotting bridge contracts, what in tho writer’s opinion
ato the requisites for a good structure. Tho part of
these specifications relating to the proportioning of
mam members and details 18 in accordance with the
writer's provious papers on *‘ Biridge Iins—Their
Sizes and Bearings,” *“ A Systom of Designing High-
way Bridges,” and *Details in Ordinary Iron Bridges,”
while the parts relating to tests of material is taken
from Prof. H. T. Bovey's excellent little work on
“ Applied Mechapics.” A few other portions are
copied frum approved specificativns.

By ordinary highway bridges are meant simple truss
bridges, having no novel and pecular features, such as
a combination of arches and trusses, cantilevers, otc, in
short the bridges which one meots with every day in
travelling through the United States. ‘These specifi-
cattons are general enough in their nature to include
all the ordinary styles of truss, but are more particu-
lurly applicable to the Pratt and Linvill | which are

by tar the most common trusses for iron. highway !

bridges in Ameriea.

Highway bridges may be divided into threo classes,
viz. . those for cities and their suburbs which are sub-
Jected to the cunfenued application of heavy loads,
those for cities and their suburbs which are subjecied
to the vecustwnal application of heavy luads ; and those

for country roads, where the traffic is lighter, Let us
call these divisions classes A, Dand C.
Live Loal.— SPECIFICATIONS,
o Moving load per squaro foot.
Spau in feet. Classes A and B, Class C.
0 to 30 100 pounds. 80 pounds,
50 to 150 %0 * s -
150 to 200 8 0
m) ‘0 :m 70 " w (1)
300 to 400 60 s0 ¢

Dead Load.—~The dead load is to include the weight
of all the iron and wood in the structure excepting
those portions resting dizectly on the abutments, and
whoso weights do not affect the stresses in the trusses;
also, if necessary, an allowance for snow, mud, paving
or any unusual fixed load, that may ever be placed
upon the bridge, Pine lumber is assumed to weigh
two and a half 1bs. per ft. C. m. and oak lumber four
and a third 1bs. per foot. C. m. Should in any bridge
of, or bolow, two handred feel span the calculated
dead load differ more than soven per cent., or in any
bridge above two hundred foet span more than four
per cont. from that assumed, the calculations of stresses,
ftc'é are to be made over wilth a new assumed dead
oad.

Wind Pressure.—The wind pressure per squsre foot
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. for bridges in unusually exposed situations is to bo
: assumed as fifty 1bs. for spans of one hundred foot and
' under, forty-five Iba. for spans between one hundred
¢ and one hundred and fifty feet, and forly lbs. for spans
- above one hundred and fifty feet.

. For bridges in positions not unusually exposed,
" these nuwmbers can each be diminished by ton.

[he total area exposed to the wind is to be deter-
miued by adding together the areas of the floor, joists,
and lower lateral rods, and twice the area of the truss,

- hand-rail, hub plank, guard rail and the rectangles
arcumscribed about the ends of the floor bears.
Luonating Length of Span for Different Cleayr Roads.
-'I'he maximum lengths of span for the different clear
rondways are to be onme hundred and forty feet for
, twelve foct roadways, one hundred and ninety fect for
fourteen foet roadways, two hundred and sixty feet

_ tur sixteen fool roadways and thres hundred and fifty
feet for vighteon feet roadways, By ¢cloar roadway’ is
meant the distance botween the inner edges of the
latter brace plates.

Imit of Clear Headway.—The least allowable

. clear headway is to be fourteen foot, unless soms local

consideration cause this number to be increased. By
. *clear headway ' is meant the vertical distance from the
¢ upper face of the flooring to the lowest part of the
i portal or overhead bracing.
v Lamting Length of Span for Pony Trusses—~The
: greatest allowable length of span measured from centre
: to contre of end pins, or, in case of rivetted connee-
. tions at the shoes, between the intorsections of the
. contre lines of lower chord and batter braces, is to be
| sixty-five feet for pony trusses or bridges without over-
+ head bracing.

Limiting Depth of Pony Trusses.—The greatest

. allowable depth measured from centre to cemtre of
: chords for pony trusses without side bracing is to be
| six fect, and that fur pony trusses with side bracing
i mne feet.
v Limiting Slope for Batter Braces of Pony Trusses.
i —The least allowable slope for batter braces of pony
trusses is to be two horizontal to one vertical,

Limiting Length of Span for Double Intersection
Bridges*.—The least allowable depth of span measured
from centre to contre of end pins, or in caes of rivetted
. shoe-connections, between the intersections of the
centre lines of chord and batter braces for double inter-
: sechon bridges is to be one hundred and fifty feot.
Side Braces.—The least allowable batter for side
: braces in pony truss bridges is to be five inches fo
- the foot, and all side braces are to be made to resist
both tension and compression. In no case are they
to have less strength than that of a 23ux23u=3
“1h to foot angle iron.

Limiting Sizes of Sections,—No rods less than three-
. quarters of an jnch in diameter are to be used ina
+ bridge, No channels less than five inches in depth
aro to be used for chords, batter braces or posts, or
" less then inches four in depth for lateral struts. No
bars less than one-half inch thick are to be used
for diagonals, nor any iron less than one-quarter

- mech thick anywhure in the bridge.
Erpansion.—Any span abovs fifty fest in longth,

w ot Forlater investigations concorning this limiting length, seo
Economy in Ifighway Bridges,' in the Proceedings of the Engineers’
Club of Philadelphia.

resting on stono, coucrste or iron {oundations,
shall be provided with somoe meaus of allowing the
bridgo to expand and contract longitudinally with the
variations of tomperature; and, in spaus of fifty
feot and under, care must bo tuken especially when the
bridgo is orected in cold weather, to seo that the stone-
work of the abutments will not provent a little sliding
of the shoes.

Anchorage.— At loast ono end of overy bridge must
be anchored to the foundations. If the everturning
moment of the greatest assumed wind prassure he moro
than half the resisting moment of the weight of the
bridge, the lattor must be anchored at the roller ond
also, but in such a manner as not to interfere with the
expansion.

Sliding.— At the roller ond of a hridge, if the fric-
tional resistance to the sliding of the shoo in the
direction of the length of the rollers bo not more
than double the tendency to slide, prodused by the
wind pressure, a resistance equal to the difference of
these two quantities with a factor of safety of two
must be provided.

Continuous Spuns.—Except in the case of swing
bridges, consecutive spaps are nnt to be made con-
tinuous over the points of support.

Cambre.—~The cambre of all bridges must he such
that when they are subjected to their heaviest loads,
the middle point of the centre line of the bottom chord
shall be at least one inch above the line jeining the
contre of end pins,

Vertical Sway Bracing.—In all deck bridges and
in all through Lridges, where the depth from centro to
centre of chords is twenty-four feet or over, verti-
cal sway bracing is to be used, and is to bs proportioned
g0 as to carry all the wind pressure concontrated at the
upper and intermediate panel points (if there be inter-
mediate struts), on the windward side and at the upper
panel point on the leeward side to the lower pamnol
point on the lesward side. !

Portal Bracing.—"The portal bracing is to be pro-
portioned not only to resist the direct thrust caysed by
the wind pressure, but also the bending caused by the
stresses in the kaee bracing, according to the method
given in Burr's work on ¢ Stresses in Bridge and Roof
Trusses,” Portal struts subjected to bending must first
be proportioned for divect stress due to both wind
pressure and the initial tensions on the rods meeting
at the end of the strut, and then to their section must
be added sufficient area to resist the bending.

Bending Effect on Posts and Buatter Braces.—DBut
the bending etfect in the posts and batter braces caused
by the stresses in the intermediate struts or kneo
braces need not be considered to occur when the bridge
is fully loaded ; so unless the dead load stresses and the
bending together call for more section than the dead
and live loads combined, the bending in these members
may be neglected.

Dending Eifect on Lateral Struts,.—Nor need there
bo any bending supposed to be caused by stresses in
the kneos connecting uppe: or intermediate lateral
struts to posts, as the use of these knees may bs con-
sidered simply to provent vibration, and as, owing to
the fact that these struts resiet bending in the planes
of their greatest dimensions, there is already a surplus
of strength.

Stresses in Upper Lateral Struts.—The strecses in the
upper lateral strats are to be calculated for the wind

et e e e e
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pressure plus the sum of the trans» ree components of
the initial tensions in the rods meeting at one end,
Initwal Tension.—7To allow for the stresses caused
in adjustable members, the stress in each such member
is to be increased by the amount given in the following

|

|

|

|

)

| tablo :
in. « .. . 050tons, 1}in. . . . 2,00 tous.
LA X ) ] [ BNt B
MAPSEES X TR 11‘". N TI

lg".-...l.-.’:»" 1 S R 1 N

11 SR 7 2 00000 s

T IR
Square or flat bars are to receive the allowance for
equivalent round rods.

Cunnection for Lateral Systems. —Whenover it be
possible the lateral rods of both upper and lower
systems are to be connected directly to the chord
pins. But if the rod exceed one and three-quarters
inches dinmeter, bent eyes are not to be omployed.

Lowoer lateral rods are not to be attached to the floor
beams unless the latter be rivetted to tho posts. To
make the lateral rods clear the joists, wooden lateral
strats resting on the floor beams, and having wrought
iron jaws at their ¢ends attached to the chord pins, are
to be employed for the joists to rest upon. These
wooden struts are to be bolted every two or three feet
through the top flange of the floor beam by half inch
bolts. Should the sizes of the lateral rods bo such as to
prevent tho use of bent eyes, pins dropped vertically
through the jaws are to be employed.

Stresses in End Lower Lateral Struts.—In figuring
the stresses in a lower lateral strut at the roller end of
a bridge the stress caused by the wind pressure is to
be added to the transverse component of the initial
tension in the end lateral rod, and from the sum is to
bo substracted the product of the pressure on the wind-
ward shoe, when the bridgoe is empty and subjected to
the greatest wind pressure, by the co-efficientof friction
of iron upon iron, which is about 025 for this case.

Stiffenerl End Punels.—In any panel of a bridge,
where the longitudinal component of the greatest
allowable working stress in the lower lateral rod ex-
ceeds tho tension in the lowser chord of that panel
caused by the dead load alone, the bottom chord of
that panel must be made to resist both tension and
compression, :
| Where two channels are employed for the lower

chord section, the effective area of the wobs alone must
bo counted upon to resist tension,

Top Chord and Buatler Brace Sections.—The top
chord and batter braces shall consist of two channels
with a plate above and latticing below, the lattice bars
being rivotted together where they cross. Droad lacing
with two rivets at each end may be substituted for the
Iatticing.

The top plates must be of the same section through-
vut, the increase of section from the ends to the middle
being obtained by thickening the webs of the channels,

Pust Sectivns.~-Posts are to consist of two channels
with lattico bars rivetted together where they cross, or

————

substituted for the latticing. The upper ends of the
posts may be either rigidly attached to the upper chords
by plates or may be hinged on the upper chord pins.

Upper Lulerdl Strut Sections.-—Upper lateral struts
are to be formed of two channels bars laced or latticed
and rigidly attachod at their ends to the chovds.

as in the chords and batter braces, broad lacing may be *

Sectivns of Burs.—Wherever practicable, the ratio
of the width to depth of bars is to bo made as noarly
ag possible oqual to one to four.

Working Tensile Stresses.—Tho intensities of work-
ing stresses for iron in tension in the various members
aro to be as given in the following table :

\Yorking strossos in
Members. tons of 2,000" per sq. in.
Class A, | Class Band C

Main diagonals and lower chord bare, 5.00 6.25
Centre diagonals, countors and hip ver-

ticals. o 100 500
Flanges of rolled beams, 5.00 6.00
Flanges of built benms (net soction.) 4.00 5.00
Lateral rods and vibration rods. 7.50 7.50
Beam hangors. 3.0 4.00

Working Cumpressive Stresses.—For struts composed
of two channels with plates or lacing or latticing the
following formula are to be used in finding the inten.
sities of working compressive stresses,

For chords, batter braces amd posts in bridges of
class A.

J J
H2 H:
14— 14—
o 1 C
P= cand p =
H
44— 44—
20 30

For lateral struts in class A and all compressive
members in classes B and C, p being the intensity of
working stress,

length of strut.

least diameter of strut.
3 38,500 for two fixed ends.

38,500 for one fixed end and one hinged end.
37,800 for two hinged ends.

5,820 for two fixed ends.
3,000 for one fixed end and one hinged end.

andC = g
1,900 for two hinged onds.

Whero I beams are employed for intermediate lateral
struts or end lower lateral struts, the intensities of
working stresses are to be found by dividing the ulti-
mate resistances, 83 given by the maker, by the pro-
¢ .tof tho area of the scctions and the expression

I
i 4-!-80 %, -I-{- being the number of diameters.

For the flanges of rolled beams the intensities of
working compressive stress are to be taken equsl to
five tons for bridges of class A, and six tons for
bridges of classes B and C. Tor the flanges of built
Leams tho intensities of working compressive stress are
to be taken equal to four tons on the gross section
for class A, and five tons on the gross section for classes
Band C. :

Working Sheuring and Bending Stresses—The in-
tonsities of working shearing stresses on pins and rivets
are to be three tons for bridges of class A, and three
and three-quarters toms for bridges of classes B
and C. The intensities of working bending stsesses
on pins are to be seven and a half tone for bridges
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: of class A, and nine and tarec-eighths tons for
- brudgoa of classes B and C. For pins belonging wholly
to the latornl systems in bridges of oither class, the in-
tensity of working bending stress may bo taken equal
to eloven and a quarter tons.

Wiiore steol pins are employed the intensity of work-
ing bonding stress must not be taken greator than
, twolve tons for bridgas of class A, or fifteon {ons
- for bridges of classes B and C, unless special ex-
 periments on the steol used show u greater ultimate

resistanco than sixty tons per square inch, in which
. caso o factor of five may bo used for class A and a
factor of four for classes B and C.

Sizos of Upper Luteral Ilods.—In meny cases the
stresses in the upper lateral systems in through brid.
gos or the lower lateral system in deck bridges
call for sections of rods which would be practically
too small; the limits for the diumetors of the end
rods in such cases are to be taken from the following

tablo :

Length of Span,
from to

{raweter of ond rod,

iin, 60 in,

b 60 in. 80"
1 ¢ 8o " 100 **
13 100" 40 %
1 Mo " 170"
n" 0 " 200
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Hip Verticals.—Uip verticals in bridges of classes
4 and B aro to bo proportioned for a live load of one
hundred pounds per square foot, and those of class
, L for a live lond of eighty pounds per squaro foot,
* trrespectivo of the length of span,
| __Stiffened Hip Verticals in Pony Tresses, Trussing,—
“ Hip vorticals in pony tresses are to boe stiffened so as
to resist compression. In these members and in the
i posts of small pony truss bridges, where there is an
oxcess of strength, trussing may be used, but in no
other case,

Upset  Rods.—Middle panel diagonals, counters,
lateral rods, vibration rods, and all othor adjustable
tods are to have their ends onlarged for the screw-
threads according to the table given on pages 126 and
127 of # Carnegir's Pocket Companion.”

Minimum Dimensions of Chord and Batter Brace
Plates.—The minimum dimensions for tho top plate
* 1n lop,chords or batter braces are to be taken from the
following table. Should the width employed exceed
that given in the table by from forty to sixty per cent,
the thickness must be increased by omesixteenth of
an inch ; if it exceed from sixty to eighty per cent,,
ghohthickness must be increased by ome-eighth of an
inch.

Depth of Chan, | Min. Thickness. ! Min. Widch,

. g I'I”l. { 7 in.
‘ : s
7" 3 o
g 3 0"
9 % i
10 5 12
.l @2 18 # ”
) “ i 15
(To be continued.)
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ON THE SINKING OF TWO SHAFTS AT MARSDEN,
FOR THE WHITBURN COAL COMPANY.*
BY JOUN DAULISH, M. INST, C.%,

It has long been kuown that the North of England coal fisld
extonds under the sea on the consts of Northumberland and
Durhain s but afthough the coal has been worked uy to the
coast line at several points many years ago, no operations had
been catried on under the sea on the east coast of Fngland
until within the last few years.

Receutly, however, leases of the uuder.sea coal huvs beon
negotiated by various large mining companies from the Crown,
salong nearly the whole coast line from Newbiggen on tho north,
to Castle Kden on the South (Page 228, Fig. l{. And atseveral
places (Seaham and Ryhope to the South, and Mounkwearmouth
to the north of Sunderland, and North Seaton to the North of
Blyth) where the existing pits were comparatively near the
coast, the workings have now been extended to a considerable
distance under the sea. At other points, however, the coal.
field under the sea cannot be reached by any oxisting pits, and
aud special pits will be necessary for working these portions.

An important Geological feature of thisdistrict is the outerop
of the Permian rocks about midway on the coast line of this
coal field, at the mouth of the River Tyne; the Coal-Measures,
which appear on _the surfuce botween the River Coquet, at the
northern extremity of the coal-fields, and this point, here dip
uuder, aud are overlaid by the Magnesian Limestone as far ay
the southern extremity of the field at Castle Eden, near which
point the coal.ficld is agein overlaid by the red marl of the
Trias formation. The dif of the maguesian beds being south-
erly, they gradually incriase in this direction, from a thick.
ness of a few feet under the Priory at Tynemoutk to upwards
0f600 feet at Castle Eden (Page 228-9, Figs. 1, 2, and 3). Under-
lying the Magnesion Limestone and stratified conformably
with it, and uncounformably with the Coal-Measures, is a bed of
saad varying in thickness from a few inches to 100 feet ; and
1 quality from hard rock to almost incoherent sand, This
bed is well developed under the Priory rock at ‘Tynemouth
(Fig. 2), and in the 1ailway cutting at Ferryhill, Where this
bed is of of great thickuess uuld of incoherent character, it has
been the causs of a large expenditure of capital and time, at
many of the colliery siukings in the soutE east part of the
Durham coal-ficld, and notably at the Murton Colliery.:

A congiderable avea of submarine coal, extending for a dis-
tance about thres miles alrag the coast, intermediate betweon
the town of South Shields and Sunderland, was acquired by
the Whitburn Cosl Company in 1873, together with a portion
of the land coal adjoining. To win this ares it was decided to
sink two or more shafts near Mursden, at o distauce of 500
yards south of the Souter Point Lighthouse and 400 yards
from the sea. As these shafis had to pass through a consider-
able and unknown thickness of Limestone, which always con-
tains Jarge quantities of water, and as the thickvess and charx-
acter of the underlying Yellow Sand wers also unknown, it
was from the outset anticipated that difficulty would be encoun-
tered in sinking them to the Coal-Measures, especially in pass-
g through the Sand. A preliminary boring was made, by
the ordinary process, which proved the thickuess of the Lime.
stone to bo 340 feot, and fortunately the entire abseunce of the
Yellow Saud a¢ this poiut.

The same general arrangements which a foew years bafore had
been successfully carried out by the Author at u similar sinking
at the adjacent Silksworth Colliery, the property of the Marquis
cf Londonderry, were followed at Marsden. In the ficst instance
ax engine (A. Fig. 5), with two cylinders each 48 inches in
diameter, capable of bemg ciaployed as a pumping engine
during sinking, and afterwards to be used for windiug or draw.
1ng coals, was erected at No. 1 put. ‘This engine is a duplicate
of the oue erected at the Silksworth Colliery,2 and that erected
more recently at the adjoimug Boldon Colliery, A second
cngine B, having to two cylinders, each 44 inches 11 diamoter,
hereafter to be used for driving the venulating machine, was
also arranged for pnm}»ing out of No. 1 pit, and a third and
smaller engine (C), with two cylinders each 26 inches in diam.
eter, for pamping out of No. 2 pit. This was intended to be
used as a tomporary coal-drawing engine, and ultimately as an
underground hauling engine.

* Reprinted for the Proceedings of the Tustitution of Civil Ea-

cora.
1 g’\;orth of England Instituto of Mining Engincors. Transactions
vol, v., p. 43.

z North of ngland Instituto of Mining and Mechanical Engincers.
Transactions, vol. xx\',‘r 201, and vol. xxix., p. 3. Bullcetindels
w(acl:lété de PIndustrie Minérale. 2¢ série.” Tome vi. 1877, 2¢ partio,
.
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The siking was commence i on the 23rd of December, 1874,
and at a depth of 35 yards the water-beanng stratum was
teached 3 feet below high-wator mark of ordwary spring-
tides. Attor stuking a few feut further, a large feeder, orapriug
of water was met with and the irst set of pamps was put in.
With these engines 3,2uv gallons of water were pumped per
minute ; but 1t was soon found that the water could not bo
successfully kept under by theso apphauce, The eugines hav.
stili & larger surplus of puwer, 1t wus decided to procute extra
aud lurger pumps, to endeavour 10 overcome the water by
pumping i the ordmary way. The arraugements then carried
out consisted of the following, viz, .~

No. 1 L= wo Sustnch sunking sets, with 6 feot feagth of
stroke, were attached to une end uf a double-ended quandrant,
and worked by the large engine (A). These hifted to two
similal sews un a sw'ph-) attached to the other vud of the
quadrant. Une 2u-inch sinhing set, with § feet length of stroke,
hftiug to another, was attached to the second engine (B).

No. 2 Pit.—~Two 20-inch siuking sets, with & feet }cugth of
stroke, hifting to the surface, were worked by the vngiue (C).

\¥1th the assistauce ot these puwps, the pits were suub to a
depth of 81 yards frow the surface, or 16 yards below thelevel
of saturation, when 1t was found unpossible to continve the
sinking further against the cnormous quantity of water. By
this time the water had become strongly saline, aud it was
clear that an nflux had set in from the sea, throngh the
open gullets tn the huuestone, aud that sea-water was berog
pumped.

It was then decided to discontinue the sinking for a month,
and endeavour to drain the district of the land waters by steady
pumping. The eugines were accordingly set to work at the
following speeds :—

e

! Strokes Puigps. Quantity of Wator
. rokes per
Eusme.i Minuter Number of. | Diameter. | Futayedsn Gallons
per Minuted
R, §o1 T
2 ¢ o,
| R T
B ! 2 1 29 1,820
¢ i 29 2 20 3,672
SR A . neiz

This quantity of water was punmiped for & month without acci-
dent ; and indeed duringthe whole of the period of four months
of pumping, no accrdent beyond the breaking of two Spears
occurred. The above is probably the largest quantity of water
ever smmped at one mine, and also the highest speed at which
such large puinps kave been worked.

This enormous drainage-power succeeded in overcoming the
water sufficiently to enable the sinkers to resume operations in
the pit; but the intlux of water was so rapid that it was
evident the cost of sinking in the ordinary way would be too
great to be contioned. Thenflux of water into the shaft when
the pumping stopped was at the rate of 12 fect in height in
the <haft in two miunates.

The arrangements of the various engiues and crabs on the
surface are shown in Page 229, Fig 5.

It was then decided to adopt the Kind-Chaudron process fo-
the further prosecution of this undertaking, the Author having
given considerable atteution to this method prior to the sink-
ing of the Sitksworth Colliery. In tha. case, however, as the
quautity of water met with in sinking through the Magnesian
Luncstone never exceeded 1,000 gallons per minute, it was
overcome by a single 20-inch set of pumps ; and therefore that
sinking was more rapid and econowiially completed by the
ordinary process.

Kixp.CiavpRON ProcEss.

Ou the 2ud of May, 1877, steps were taken to remove the
head.gear at No. 1 shaft (which had been erected and used for
the ordinary sinking), as i1t was intended to utilise this shaft,
so far as 1t was already sunk, and to continue the sinking of a
somewhat smailer pit wilun Ly the Kiud-Chaudron prucess.
The diameter of 34 feet 3 ianches was ulumately chosen for this
shaft, on account of 1ts having been the largest size hithesto
sunk by this systein an the Continent. The whole of the tools
were purchased seccondband, and had been used and tested in
previous sinkings, This not only considerably reduced
the cost, but also eliminated the nsk that attend the use of
new tools.

! At onc timne thorate was somewhat faster, and a total quantity
{by calculativa, of 1woro than 12,000 gallons per minute was pumped.

Tho first opetation was the lowering of a wrought.iron tube,
4 wmch thick, and riveted with countersunk rivets 4o s fo
form a smooth surface, 64 feet long and 14 fect 4 inches in
internal dinmeter, from the top of the water to the bottow of
the shaft, so as to ensure thet ny stones could fall from the
sules during the buring. This was safely accomplished an the
16th of August, 1877, and the space Lutween the tuhe and the
sides of the shaft were then filled in with concrete, and the
boring commenced by the Kind Chaudron process at,a depth
of 155 feet, un the 24th of September, 1877 o

As ths process of boriug out l,nits has been fully deseribed in
Papers read before the North of England Institute of Mining
and Mechanical Eugtnears,! in May, 1871, by Mr “{arrmgtou
Y. Swmyth, and before this Institution, in\Mnrch 1872, hy M.r
Linermon Bainbridge, Assoc. M. 1nst. C,E..» the Autho.r wx-ll
only very briefly alludo to the tools employed, and give iu

eater details the particulars wheroin the operations at - Mary-
5::: dutlered from those previously described.

DescrIrTION OF TOOLY, &6,

A substantial Headgear was erectel], strongly [ramed together
with timbers (p. 232, Figs. 1 and 2), ‘The wholo of this is
covered i with wood cleading, so that the workmen are always
protected from the weather. At 37 feet from the ground, two
rails arelaid on stout balks A A of timber, which carry tra.
velhuy carriages X X, on which the heavy touls are run back-
wards and forwards. At 52 feet from the ground simlar x:nls,
on longitudinal balks of timber 3 B, support stuall catrisges
(p. 287, Fig. 8) for carrying the boring-rods, this great height
being necessary in order to obtain suflicient length of rods. It
is this system of carrying and moving tho tools on tiaversing
carriages which enables the operations to be conducted with so
amall an amount df manual labour.

DESCRIPTION OF THE P'ROCESS.

The Kind-Chaudron process consists of two distinct series of
operations,

1st. Those connected with the boring out of the shaft, on 3
system closely resembling that first adopted by Mr. Kind many
years ago for boring deep holes for artesian wells. 2ud. That
of lowering down the shaft s waterlining or Tubbing.

The first process therefore at Marsder was the boringof
centre lole in No 1 pit, 4 feet 11 inches in diameter, by asmall
Trepan or clusel (p. 286, Fig. 1). This Trepan, 7 tons in
weight, 1s attached to the massive wooden Lever (4, p. 236,
Figs 2 aud 3 by rods of th: best pitch pine, 5 inches square
(A, p. 236, Fig. 4), and 58 feet long, with iron terminstions,
having tapered screws.  One end of cach rod is fitted with a
male screw (4, p. 236, Fig, 5), and the other with a female
screw. The screws have coarse threads carefully cut, so that,
after having eutered, a few turns are sufficient to screw the
joiut quickly home. .

The Lever 13attached on the opposite end to a steam cylinder
(C, p. 2323, Figs. 2 and 3), 39 inches in diameter, actuated by
a single valve only on the top side. The vaive is worked by
haud, the rods are lifted by the pressure of the steam on the
top side of the pston, and they fall by their own weight when
the valve 15 opened to the atmosphere. The length of stroke is
regulated by the machinist, aud varies from 6 to 18 iaches sc-
conding to the harduess of the rock.  An important adjunct to
the Lever 15 the spring beam (B), against which the Lever
stnkes at the termination of each stroke. The number of
strokes per nunule vanes from mne to eighteen. In very bard
rock comparatively few and light blows only can be given.
When the rods arc suspended at the end of each stroke, they
are turned through an angle of 2° to 4° by four workmen
holding a crosshiead lever, walking round the top of the pit,
similarly to an ordinary horing.

An essential part of thy boring tools is the Sliding DPicce
(p. 236, A, Figs. 1 and 3), by which the Trepan is connecte

- 10 the rods through the medinm of a slot 12 inches long. This

permats the Trepan to strike the bottom without communics-
ting a severe shuck to ibe tvds, which continuo their descent
uoul arrested by their buvyancy in the wator, aided by the
Spnng Beam stnking against the inner eud of the Lever
Except for the play thus allowed, it would be impossible to
strike even a light blow without fracturing the rods.

An apparatus called the Freefall (p. 236, Fig 2 is some-
tunes also attached.  Oa the descent of the rods the Trepan is

1 Transactions, vol. xx., p. 157,
2 Minaotes of Proceeding Inst. C.E.. vol. xxxiv., p. 43,
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caught up by a pair of jaws (4), which are locked by a wedgo.

_The wedge being withdrawn by means of « Jarge disk of wood
(s at the commencoment of the roturn stroke, pernuts the
Trepan to fall nearly 2 feet without Leing detached from the

rods. This apparatus was attached to the small Trepau in
boriug the No. 2 simall gt between the depths of 284 feot and
334 leet. A disk, 5 feet 2} inches in diameter, gave most
satielaction, the diameter of the small pit being 6 feet 03
inches,

After the buring has bevn continaed about three hours, in
mulerately hard rock, the Trepan is withdrawn, und the Slud-
ger (po 237, Figs. 6 and 7), with a capucity of four cubic yards,
ot lu tous, is lowered. The Sladger 1s sumetimes attached to

. the Lever, and worked up and duwa by the rods, aud at ather
uwey by the rope only. The débi.s rises 1nto it through the
valses 1t the bottu, it is then withdrawn aud emptied, The
emptying of the Sludger, aud the unstupping of the Lever, to
wiivw of the ruds being removed, are effected by ingenious and
tinn saving arrangements, which must be seen tu be uader-
stood,

After the centre boring is advauced 30 or 40 feet, the large
Trepan \p. 236, Fig. 8), 16 tons in weight, is put in, and the
large pit is similarly bored, the Jébres falling into the small
pit, w{:ich requires to be frequently cteared out, Thiswas the
process in the first iustance adopted at Marsden, but it was
afterwards modified. In every new sinking by this system
shighy variations are found in the character of the rock, which
entail modifications in 1ts application. At Marsden the rock
proved to be harder than in any locality whero the system had
been previously in operation.

During the boring out of No. 1 small pit no difliculty was
found tn rasing the débris with the ordinary Sludger; but in
bonug the large pit it would not rise into the sludger, and be-

. cathie solidified at the bottom of the small pit. This was pro.
Lably due to the particles bLeing larger than those produced in
the boring of the small pit. To remedy this, at first clay was
thrown down the pit, and the small Trepan was again intro-
duced to leosen the débris, and mix it with the clay, which
could then be withdrawn by the ordinary Sludger. But the
process was a long one, the re-boring taking quite as much
time as the original boring. It was therefore detrrmined to
lower the Sludger iuto the swmall pit, release the rods, and leave
it there to catch the débris as it full.  Accordingly the Sludger
was lowered to the bottom of the small pit, and left there, as
shown in Plate 4, Fig. 1. On attempting to witkdraw it,
however, it was found that the mud which had settled in the
water at the bottomn of the pit, or which had passed tho sides
of the Sludger, imbedded it so far that great violence hai to
be wsed to extract it, which would have certainly, sooner or
Iater, resulted in serious accidents. Arrangements were then
male to suspend the Sludger on the edge of the small pit at
the top by Claws (p. 240, Fig. 2), and the two inner of the
tenor teeth of the large Trepan were removed to avoid strik-
ing these claws. This plan succceded imsperfectly, and on
several occasions whou the Claws were struck the Sludger fell
down the small shaft, and was only extracted with difficulty,
ant with a liability to accidents.

A successful attempt was then made to form s ledge withia
the smaller pit, by taking out all the tecth but the two outer,
azd the Sludger was thus suspended about 1 foot {romn the tap
of the small pit. This operation, however, entailed so many

. changes of the tecth, cte., that it was attended with great loss
of time. But having found the correct principlts on which
to proceed, 1t was not difficult to devise a plan for leaving a
suitable ledge within the smaller pit,  To effect this, the out-
side tooth of the small Trepsn on cach side was enlarged $
inches , the tool was again 1ntroduced, and thesmall pit bored
toa diameter 6 inches wider than previously, leaving & lrdge
of 3 inches all round (p. 240, Fig. 3), on which the Sludger
wavsuspended by an angle-iron ring.

In No. 2 pit a third Trepan was used, having a diameter of
U ft € inches. By this Trepan the small shaft was bored to

o3 1l of 388 feet, not only through the Limestone, but 50

2 it0 the Coal-Measures, aud 6 fect 6 inches below where

* was jitonded to place the Moss-box of the Tabbing, and

*hor Sore below, aud entirely clear of, all fatare opomtions with

the large Trepan.

The swallest Trepan was then introduced, and the boring
coutuued 32 feet 9 inches further, leaving a ledge of stone 9%
iucues 30 wadth all round , on this ledgo a cast-iron ning way
deposited, to form & permanent bed for the Hangiong Sludger
teret on.  This arrangement acted perfectly, nover having
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been the causo of the slightest accident throughout the sinkiog
of the second shaft.

The cast-iron ring was adopted iu thz second pit, because the
weight of the Sludger svon wore away the lodze of stune by
being suspended from it. At first the Hanging Sludeer was
lowered into its seat by the rugular screw, which was lelt shight-
ly slack, all the other screws of the rods, as they were lowered
in, being tightly screwed hume. When the Sludger was de-
posited on its bed, by turning the rods backwards, the slack
Joint yielded, and the rods were unscrewed at this point aad
drawn away. It did, however, happen uecasionally that same
of the other screws Lecame dotached, aud then the remaining
rods and sludger had to be fished ap. A Jdouable hyok (p. 237,
Fig. 11) was next adopted for lowering the Haoging Sludger
inte place, it was simply fastened on to the buw of the Slad-
ger, and when the latter was Jowered and rested on its hed,
tho rods wers let Jdown a few inches further, and turned half
round, 50 as to free the houk entirely from the buw , they were
then drawn away, leaving the Sludger in place.y

I'he Author has described this portion of the operations in
detail, being the first instauce in which the Hanging Sludger
wayg used in the Kind-Cliaudron process for shalt boring, al-
though it had beon used by Mr. Kind, vn a avincwhat similar
designa in boreholes.

Sarery Touws.

No swall part of the success of this process arises from the
ingenious arrangements, and forms of tools, for pickinf up
material at the bottom of the shifts, and for taking hold of
broken spears, etc., which, from the character of the operations,
must be of frequent occurrence. These are termed ‘“safety
tools,” and consist of the following apparatus :—

1st. The Catching Hook (p. 237, Fig. 12), which, on teing
swept round the shaft below the top of the broken spear, gnides
the spear into the angle made by the hook and its rod, where
a properly-shaped recess is formed, into which the ironwork of
she spear falls, and can by this means be retained and with-

rawn.

2ud. The Sp-ar Catcher (p. 237, Fig. 13) is a fish-head,
with & pair of sermted jaws, which on touching the top of the
broken rod, and the wooden chock keeping the jawsopen bemng
forced out, the tecth press firmly against the ironwork of the
Spears, vnabling them to be withdrawn.

8rd. The Grappling Tongs (p. 237, Fig. 14) being & pair of
large rakes) which can be opened and shut by levers worked by
ropes. By moving aud working this across the bottom of the
shaft, any pieces of material larger than 2 inches square, can
be extracted with euse.

Tue Tussixg.

The most importarnt part of the process, and that attendet
with the greatest risk, 1s that of lowenng into the shaft the
metal Tubbing. At the Marsden Sinking, the dimensions
of each ring or cylinder werc as follows (p. 241, Figs. 6 and

—_— No.1 P No.2 ¥t
Fcet Inches. | Feet Inches.
Internal diametor . . . . 12 i 13 8
Extornal * e e 1 o 13 1M
Thickuess of top cylinder . . 0 1 0 13
” “bottom** . . . 0o 13 [ 11
Height of each cylinder . 5 0 5 0
Total height of Tubbing . 250 0 %5 5
- Tons ewt. qrs. | Tons cwt. qrs.
Waghtoltopeylinder « . 5 4 0 6 10 1
¢ hottom . . . H 0 0 8 19 2
Total weight including bolts
and leadjoints . . . . ™ 0 0|40 o0 0

The flauges of each top cylinder are 34 inches wide by 2
inches in thickaess ; aud between every nug s placed o plawr
lead wedgo 4% inches wide, by & wch thuck, covered on cach
side wath red lead, Tho cylinders are atiached to cach other by

1 Tho botton of the rods whore they wro attached to the Sludger
by a femalo screw is fitted with a smallinverted funnel (Plate 4, Eﬁt
S}, to guide tho malo screw which s adiched to the Sludger, into the
femnale screw at tho end of the rods, ns they are lowered ; an arrauge-
ment successfully carriod out through the whalc of the boring of both
pit, without fatlure or difficulty, even at & depth of noarly 400 feot.
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sixty 1 ‘1‘36 mch bolts of best iron, The whole of these
eylinders nro alike, -ave in varying thicknesses, excepting the
hottom three pieces, The bottom picces A and 1 are telescopic,
with outside flanges C and D, 6 inches and 7 inches respec-
tively ; the bottum prece, B, was suspended to the upper
prece by rodsin No. 1 pt, and in No. 2 pit, by an iunternal
flange which pernuts of the second prece (A sliding downwinds
on the outsido of the first guece.  Whlst boing lowered, the
outside flanges of the bottem ueces, which are called the Mow

Box (and which are the only two oy Linders with ontsile Hanges),
are 5 feet apart, and the interval iy filled with tightly com.
l-n-sxml moss,  When the lowest preces rests on its bed, at the
ottom of the pt, the remainder of the cylinders coutinue to
descend, cotpressing the moss with the whole weight of the
Tubbing, namely, over 400 tons,

In the nuddle of the third cylinder from the bottom thers is
an extra internal flange E, 3% inches wide , on which isserewed,
by sixty-four boits, a flit ring or circle of cast iron F, 57 inches
broad.  The ring admts of the False-Bottom G being with.
drawn up the imtenor of the Tubbiug to the susface, whon the
opetation of lowering the Tubbing has been completed. A
massive dish plate F, of cast nwt:ﬁ 14 inch thack, is bolted
to the bottom, having a flange H on the upper side, for at-
taching the column of pipes. The ol gect of the False-Buttum
13 to float the Tubbing whilst it 15 borug lowered.

After carctully secuning tugether by then respective flanges
and sttachments the three preces of Tubbing inteuded for the
tottom, they are luwered to tho level of the water by an ar-
rangement of screw-rods wurhed by sia poserfal win- hes, with
two men to each ; additivnal cylinders and central pipes are
then added one by one, causing the whole of the Tubbiug to
sink until 1t floats by the displacement of the water. In the
Mursden No, 2 it the Tubbing floated when ylinder No. 9
was attached. The rods are thereupon removed, and as each ad.
ditional eyhinder 13 added, a certatn quantity of water is run
wside to cause the Tublang to sink. [o the Marsden No. 2
mt the additton of cyhinder No. lu caused the Tubbing to
smk]l foot ¥ inches, and of ¢y hinder No. 56 at the top 1 fuot
1 inch.

In both pits this operation was completed without leakage,
either at the joint of the cylinder, or of the central column of
anes, the work, however, reguures great caiv and watchfulness,

eing actended with nisk, as auy leahage would cause the Tub-
bing to sink to the bottom.,

CONCRETING,

—_— = — T

—

This operation cutsists in flling with concrote the annular
space between tho extertor surface of the Tuhhing and the sides
ol the shaft, fruin the Moss-tox upwards to the top of the Tub.
bing (I, p. 231, Figs. 6 and 7) The concreto is lowered
simultancously all round the pit Ly four rectangular boxes, 3
feet Jong 18 inches broad, and 43 inches wide, shaped to the
radius of the pit (p. 237, Fig. 15).

A large gullet was passed through in No. 2 Pit at a depth of
56 yards from the surlace, the width of which vas nearly the
whole diameter of the shatt. When conereting a* this point,
2u cubic yards of small stones and coucrete were filled in, and
&4 aud 40 cubic yards at smaller gullets lower down (p. 21,
Fig. 8), without s¢nsibly raising the level of the conerete

ACCIDENTS.
The only arcident that occured during the execution of the
watrk« at Marsden of special 1nterest was the loss of one of the
teeth of the small Trepan in the No. I Pit.  The difficulty at-
tending this aceident arose from the tooth haviug been deeply
cmbedded 1 the rock at the bottom of the borehole by repeat-d
blows of the Trepan, befure 1ts loss was discovered, after having
fullen from its vocket 1"pon withdrawing the Trepan the
Grappling Tongs were introduced, and the position of the tooth
aceurately detecmined, but go firmly was 1t ombedded that the
L Tongs were unable to raise the tooth. It having been thus

|

ascertained that the embedded tooth was at the edge of the
pit, in the position occupied by the tecth at the extreme edgoe

1 In the deep sinkivgat Ghlin near Monz new in aperation, the
depth hored i< 1,020 feet. with an internal dsamneterof 143 teet.  The
thickues< of the Tubbing at the top beang 1 wch, and ar the bottom
as tuches, the total waght being tahew at 1,072 tons, at a cost of £12
prer ton, brings the enst of the Tubhing alaue for the two pit< 10 moro
than £400M, The bottam of the hard rock was bored through at a
depth of @31 feet, and_belows this, beforo reacking the imperviyns
Corl-Measure ua which tho Muss-Bux will be laid at a depth of 1,080
fect) M feet of running-sand, gravel, and clay were hored through,
and u wronght-iron tube was iusorted to proteet the sides until the
main Tubhng is lowored down.

—‘————m—:w

T Y == ———

8]
of the Trepan, theso end teeth wero removed, and the T'ropan
Inwered again, and boring recommenced and comploted to the
depth of the height of the teech of the I'vepan, thus leaving a
snlid ring of stono round the edge cf the pit ; the Trepan way
again withdrawn, and after the outside teeth had been roplaced,
the horing was recommenced close on one stdoe of the embedded
tooth, aud continued until the other ond of the Trepan reached
it on the other side, ¥hen 1t was hited over and commenced
work agm on the other side. T'ins was continned until the
whale of the ring of stone was removed, excepting two small

arts opposite each other, on one of which the embedded tooth
ay. A fow sharp hlows of the Tropan released tho embedded
tooth, which was then without trouble picked up by the Girap.
pling Tongs.  When it is romembered that this oporatinn was
performed at the bottom of a gt 2568 feet from tue surtace, and
full of water, the skilfuluess of the arrangements will bo appre.
ciated.

GENERAL REsULLS. i

It will be seon from Tablesin the Appendix that the absolute
timo taken from commencing to finishing tho Roring was one
year five months in No. 1 1, and one year seven months in
No. 2 pit.  There was, however, a delay of sevaral months in
No. 2 pit on_account of the Tubhing not heiug ready; the '
depth of boring was also 40 feet greater. The time occupied
in luwering the Tubbiug and concreting, ete , was three and a2 !
half mouths in No. 1 pit and four mouths in No 2 pit.  The
tutal time taken to complete each pit was one year eight and
a half months in No. 1 pit, and a year ¢leven monthg in No,
2 pit

The average distanco bured in No 1 small pit in the Lime-
stone was 1 fuot 3} inches per shift of twelve hours, aud in the
Coal-Measures 1 fuot 8] inches In No 1 largo pit in the
Limestone it it was 7§ inches, and 8} inches in the Coal-
Measures. In the small No 2 pit the average distance bored
in the Limestone was 101 inches per shift of twelve hours, and
in the Coal-Meavures 1 foot 4 inches. In No 2 large pit
in the Limestone it was §) 'inches, and 93 inches in the Coal.
Measures.

The success of the Kind Chaudron process at Marsden way
be attributed—

1st. To the primary adoptina of a size of pit no larger than
bad previvusly been successfullyd completed by this process
clsewhere.

2nd, The uso of tools which had already beeu thoroughly
tested in the sinking of a previous pit.

3rd. In the purchasing of the necessary additional tosls from
firms accustumued to their special manufacture. 5

#th. Tu the excellent workmanship and 3uality of the metal
of the Tabbing supplied by the Elswick Ordnance Works.

Sth. To the entire absence of soft strata in the shafts.

6ih, To the cificient and experienced stafl of officials sup.
phied by the Kind -Chiaudron Compauy for the carying out of
thus work ; and to the cordial co-operation of the Belgian and
English Eogineers, foremen, and workinen,

The terms of the contract were that no payment had to be
made to the Kind-Chaudron Company for the patent right and
supenntendence unless the following conditions were fulfilled,
—that the Tubbing when compieted should not he more than
6 iuches out of the perpendicular, and not let pass more than
40 gallons of water per minute. On the formal ¢x unination
by the Engincers of the Whitburn and Kind-Chaudron com-
panies, 1t was found that in No. 1 pit the Tubbing was only
1 iuch out of the perpendicular, aud Jet pass about 1 g.llon of
water per miuute, and this only at the wedging joint below
the Moss-Box. In No. 2 pit the Tabbing was only 2 inches
out of the perpendicular, and no water passed. In both cases
the Tubbing itself from top to bottom was absolutely dry.

The paper is accompanied by numerous diagrams aund small
scale drawings, from which plates 1, 2, 3, and 4, have been
prepared.

—— G P e

Parkr Froy Moss.—A new branch of industry has spruog
up 1in hweden lately-—the manufacture of paper from moss,
uot fron, the living plant, but from the bleached and blanched
remains oi inosses that lived centuries ago, and of which enor
mous masses have accumulated 1n most parts of Sweden. A
manufactory of paper from this material has begua operations
near Joenkoeping, aud 1s suid to be tuming out paper io al
degrees of excellence, from tissue to shoots three quarters of |
an inch in thickness. . i
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THE FLORA OF ANCIENT EGYPT.
(Concluded from page 221.)

The wrenths of Amenhotep I. {who was found during
the twentioth dynasty still intact in his coflin, and who, ac.
vordiig to Brugseh, preceded Ramses 11, by three centuries)
are more vanied.  Among them ave soine composed, like those
of Kamses 11, of the loaves of Mimusops and the seunls and
sty of the two species of Nymphaa, while vthers are formed
of the leaves of Salie safsaf, Forsk., which serve as clasps for
the futtio balls of flowers ol deacia Nelotien, Del., portions of
the heads of flowers of Carthamus tinctorius, li., or the separate
petals of Alcea ficifolin, Cav,

Nubody could recognise either the Salie or the Alcea among
the hundred Egyptan plants cnumerated by Pliny, or in the
sntngs of other ancient authors ; whereas the deacie and the
Carthamus occur under the names of Acanthos and Cnicus.
toncermng the former, Pliny (hb. xii. p. 19) mentions the
ewployment of its wood in boat-building, the use of its gum,
of its pods 1n tanmng ; he speaks of the spines, even, which
are tound on the leaves ; n short, he indicates the distinetive
teature of the species, adding that the Howers are eflective in
wreaths. Several of the old authors treat of tins tree.  With
texanl to the Cncus or Knckos (Pliny, xxi. p. 53) 1t is only
tecogmsable by the indication that 1t 1s spany, that its large
wide seeds yteld an o1l, and that there are 1n hgypt buth wild
aud caltivated species, which 1s true.  The flowers of Carthe
amus found 1n the wreaths of Amenhotep 1. have retained then
red colour, and resemble those of the species cultivated every-
where 1n Kgypt at the present day. The colour, as in recent
berbarmun specimens, has changed from cadmium red to a
browmsh red or orange. In water the colouring matter is
rapudly exereted, and we beheld theso flowers of some thirty to
thity-hve centuries ago intensely colouning the liquid in the

_ phial contmiming them.  All four of the plants which 1 have
mst mentined have now, for the first tume, been actually
found 1n an anctent Egyptian tomb.  The leaves of Salic saf-
sar, winch form the greater part of the wreaths of Amenhotep
1. and Aahmes 1., do not difler 1 the least from those of the
present day, and the species 18 common n_Egypt. They are
young—that is to say small and pale—thus indicating an early
season of the year. In tlis respect they are n contradiction
mith the blue and wlnte petals of Nynygdice found in the samo

. coflin, though not, 1t should be stated, m the same wreaths as
the dalir, but 1n the wreaths with Jeaves ot Mumnusops. The

latter very closely resemble those found on the mummy of
Ramses 1. Perhaps at the time of the removal of tho kings
of the eighteen and ninetcenth dynasties from oune vault to
another, and tinally to the place concealment at Deir-el-Bahan,
when a new cofin was made for Kanses 11.—perhaps, I say,
thev rencwed a part of the wreaths of the other kings, or having
ascutatned the condition of the mummues (whether under the
twentieth or under the twenty-first dynasty), they added some
new wreaths to the oniginal ones. This would explaia the pre-

- sence 1 the sawo coflin of flowers belonging to dufferent seasons
of the year.

Sahzx safsaf, which occurs on a wild state on the banks of
the Mile in Nubia, 15 1 Egypt proper only a nvenue fugitive,
hke many other plants, whose real homs 18 in the south. Away
from the niver it only exists on suflerance, chiefly necar wells
and canats. To my mind it 13 an example of the wild flora
which agricnlture ‘has caused to disappear. Alcca fictfolia,

- Lav, 13 now found in Egypt only in the ancient Arabian gar-
dens of Carro and other towns—that is to say, 1n gardens dating
betore the introduction of FKuropean horticulture by Banllet in
1864, where 1t grows almost as wald asa weed. I have fonnd it1n
w1l state 10 Syria and the Lebanon. Boissier, in his ** Flora
Otientats,” has not clearly defined it, and gives one or two
other forms (A, lavaterafolia) as distinct species, which they
ate not.  The petals of the «llcca contained 1 the wreaths of
Amvnhotelw I. leave no doubt that they belong to the species
named. ‘Ther shape, the distribution of the veins, and espe-
cally of the hairy callosity on the inner surface of the claw,
aswell as the size even, confirm the identity of the specics.
Moteaver ono perccives in the petals of the ‘ancient wreaths
traces of a purphsh tint corresponding to tho crimson of the

Wang ynant.  The ancients probabiy estcemed the plant alike

o il beauty and 1ts medecinal propertics.

t have examined a head of flowers of Alcacie N'tlotica coming
Tum unie: of the wreaths, and 1 found that the flowers agreed in
the nunatest détmls with fresh ones, with the characters o
®hik | an. sufficiently familiar, The propertions of the pedun®

teoles, tho calyx, the potals, and stamens of each flower do not
exhibit the slightest differonces. ‘This tree, which is planied
or tolerated by muu all over Lgypt, isnowhere completoly wild
except on the White Nilo bet vecn 11© and 22° N. lat., whero
it constitutes large riverine forests,

The wreaths which were found in the coffin of Aahmes!,
the great founder of the eighteenth dynasty (1700 u ¢, accord-
ing to Brugsch), ars the most varied, and astonish the eyes
with the bright colours thoy have retained. ‘lhey are partly
compose of leaves of the Egyptian willow (Salix sufsaf), con-
taining separate luwers of Delphiniun orientale, Gy, of Seshanin
Lgyptiasa, Pers., petals of Alcra ficifutia, or tlower-heads of
Acacia Nilotica ; and partly ot the leaves of Mimusops, sorving
as clasps for the petals of the two species of Nymphura like the
wreaihs of Ramses 11. and Amon}wtvp 1. The Delphinium
and the Scsbania lias not hitherto been authenticated from an.
cient Egypt. ‘The colours of their tlowers are admirably pre-
served, the deep violet of the former being especially striking,
but the specimens 1 have commuicated to you in a phial of
alcohol have lost their colour, just as fresh flowers of our time
would. Delphininm orientale is now spread over a very wide
area of the Mediterranean region.  The two nearest localities
Lgypt where 1t has been found are Algeria and Northern Syria,
near Raldoun. It is not impossible that it still occurs in some
parts of Egypt, while it is cqually possible that it was culti.
vated by the ancient Egyptians as an ornamental plant. In
the event of our being able to prove that romo of the wreaths
of Aahumes 1. and Amenhatep I. were removed at the time of
the twentieth dynasty, together with those of Ramses I, we
should be justified in the assumption that this plant and Aleca

Siefolia were introduced through the conquest of Syria. A

minute analysis of the tlowers, and comparison with those from
vartous localities, leaves no doubt that they are of the specios
mentioned , and if 1 had had access to a large number of flow-
crs of the plant of the present period, Iaw certain that I should
have beon abile 10 have exactly matched the ancient ones. The
difterences that I was able to detect between the ancient flowers
and recent ones from Algeria, the Caucasus, Phrygia, and Lycia,
kindly supphed by Mr. E. Boissier, may be set forth in a few
words. Io the first place there aro two narrow linear bracteoles,
exceeding the peduncle in length, and reflexed ; then the ovary
18 less pubescent, and the scpuls are narrower and levs acute.
With regard to the bract, the thickened ‘)eduncle, the shape,
number, and disposition of the stamens, the stigma, and espe-
cially the single petals, I have seon recent flowers in which
these organs arc absolutely identical. It will be scen that the
characters in which they differ are only of individual value.
Further, the species in question, commonly cultivated at the
present time, comprises a considerable range of forms. Thus
thero are varieties in which the single ptal is merely threo-
lobed, winlst in others the intermediate lobe is again divided.
Both conditions occur in the ancient flowers. These flowers
are 50 well preserved that under the influence of boiling water
tho spur of the posterior sepal is easily separated from that of
the petal projecting into it.  That is to say, the latter may be
extracted without injury. The numerous detals of the petal,
its intricate venation, the coloured glands on the margins, the
claw with two Jateral folds—all correspond to recent specimens.
The colour of the ancient flowers 1s rathey a deep bluish violet
than a reddigh violet, as in the plaut of our time.

I have also carefully analysed the flowers of Scsbana . Egyp-
traca from the wreaths of Aahmes I. They beloug tothe typical
form of the shrub, which still springs up on the borders of cul-
tivated fields and on roadsides in Egypt, though it is not really
spontanous below the Soudan. The flywers are so perfectly
preserved that the minutest detail did not escape my scrutiny.
Submtted to the action of boiling water they scarcely dulered
from fiowers taken from my herbarinm. One circumstance shows
how hurriodly these funeral wreaths were made. The flower
torn from its pedicel and pinched with the finger nails always
retains only a part of tho calyx cut through the middle.

In thefind at Deir-el-Bahari other objects besides the wreaths
wero found for tho first time. Thus in the coflin of the priest
Nibsoni, of the twentieth dynasty, the leaves of Citrullus vul-
garis were scattered between the body of the mutamy avd the
sides of the colfin ; and flowers of Vymphaa arrilea were louod
fixrd beneath the outer bandages of the same mummy. The
Egyptian Muscum of Berlin already possessed weeds of this
Cutrullus in the collection of Passalacqua, though the rp rh to
which the collection belonys is unknown. Citrullus rulgaris
is found wild in tho greater part of Central Africysand its

O

tey the position of the annular bract, tho shape of the brac- 11 havo gathered it in that stato in the island of the White Nile.

|
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fruit is smaller than that of the cultivated mce, and less palat.
able, though otherwise like it. Among the broken remains in
question I found one who leaf, which enabled me to, fully study
its gpecific chavacters. Placed in cold water it recovered its
original flexibility, so that it could be spread out flat and dried
again  The chlorophyll was S)erfectly preserved, as what was
curious, it was absorbed by the water to such a degree, that
the glass of water in which the leaf aud portions of leaves were
placed becamo 5f an intense green colonr. The problem to
solve was whether the leaves were those of the water-molon or
those of the colocynth, a species spread over the whole desort
region, and only differing from the former, which has long
hairs on the young fruit, by the complete nudity and spongy
nnture of its bitter fruit with a hard rind, and by the seeds.
The leaves of the water-melon often very closely resemble those
of the colocynth, especially in the variety called Gjurma (Gy.
wrma) in Egppt, which bears fruit no larger than that of the
colocynth, though it is always sweet. Nevertheless the large
leaves of elo.gated outline and having less numerous lobes, are
rarein the colocynth, and only in places well watered by rains.
There is an association of characters in the leaves from the
mummy’of Nibsoni, that onables one to sefer them to varieties
of the cultivated water-melon, rather than to the wild colo-
cynth, I have compared them with a long series of specimens
of the water-melon from all parts of the Nilotic region, and
with a no less numerous series of specimens of the colocynth ;
and I have come to the conclusion that they may be regarded
as belonging to * ae former species. The uses of the two species
would rerer t' om cqually admissible in a coffin of ancient
Egypt. Asa funeral offering an alimentary plant might serve
as well as a medicinal one, Still the fact that there are seeds
of the water-melon in the Berlin Musoum frem an ancient tomb
supports my first supposition. The leaves found on Nibsoni
are about & Ealm long, and of a pinnatisect form, with obtuse
lobes, If those leaves were distinctly hairy there would be no
doubt of their belonging to the water-melon. Yet, ag alread
mentioned, there is a variety widely spread in Egypt whic
has not the leng and numerous hairs attached to the tubercles
with which the leaves are covered, but wmerely short bristles,
which i3 also the case in the colocynth.

This variety of water-melon, which I have named colocyn-
thodes, is the Gyurme of the Egyptians, aud is cultivated in
dry neglected ground in Upper Egypt. It isprobably the primi.
tive condition of the species before it had reached its present
state of perfection. The leaves of the Gyurmna are sometimes
hairy, as in the water-melon, sometimes only s)rovided with
short deciduous bristles, agin the colocynth. ~The leaves from
the coffin of Nibsoni exhibit only the latter condition. It
may be that they have lost a great part of these deciduous bairs
during the long period that has elapsed. 1found one character,
however, that the Gyurma has in common with those 1u ques-
tion. There are on the petiole, and especially on the under
surface of the leaf in the middle, among the round tubercles
with which it is beset, other tubercles or callosities of an elong-
ated linear form and arranged n rows corresponding to the
secondary veins. On these leaves. as woll as on those of the
Gyurma, these elongated tubercles are much more prominent
than they are in the colocynth., Moreover, the numerous
specimens that I have compared of the last have all of them
leaves more densely furnished with the round tubercles than is
the case with those of the water-melon, of the Gyurma, and the
ancient leaves.

The secret vault of Beir-el-Bahan, besides the coffins of so
many illustrious kings, also contained numerous funeral offer-
ings deposited there by the later kings of the twenty-first dy-
nasty who used this collective tomb, so well concealed by the
topographucal conditions. Among these offerings, I was able to
recognize Jates, raisons, and pomegranates. Therc was also a
basket filled with a lichen (Parmelia furfuracca, Ach.) which
at the present day 1s sold in the bazaar of drugs in every town
of Egypt. It is now called ** Cheba™ (Sheba), and 13 used to
leaven and flavor the Arabian bread. Mcdlcui?my, also, 1t 1s
in great request. The presence of a lichen of solely Greek
origin, mixed with the species named, and which also occurs
in the modern drug, excludes all doubt as to 1ts being 8 com-
mercial product. Ramelina Graca, duell., Arg., which was
mixed with the Parmclia, has only been found in the 1slands
of the Greek Archipelago, and the Arab merchants regard that
country as the source of their drug. As there 1s no locality
Egypt where Parmclia furfuracca could grow, the only expla-
nation of its presence in the offering of the twenty-first dynas-
ty (1000 B.c.) is that it was derived from Abyssinia or Greece.
In the latter case the find at Deir-ol-Bahari would prove tho
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existence of commercinl interconrse with Greece at about the
time of the Trojan war. Among the Parmelia (which was per.
baps the Sphagnos of Pliny) weve fragments of Usnea plicata,
Hoiling, and the straw of a grass (Ggmnanthelis lonigera,
Andors.) of Nubia, which at the present day is used by the
natives as a remedy agmnst atfections of tho chest and stomach,
On searching through the copious remains of this plant I suc.
ceeded in finding a few well-preserved flower-spikes, which |
carefully examined and determined beyond doubt to belong to
the species mentioned. In Arabic 1t 18 called * mahared,”
The odour even of this grass was preserved to a certaan extent
in the mixture of the offering. T}no fragrant secretion is of the
same nature as that of the allied section Schananthus of Andro
pogon of India. Besides the lichens and the grass, this offering
contained the hairy buds of some Composita, probably an Ar.
temasia, with pinnoatisect leaves , tendnls of some Cucurbilacea;
seeds of the coriander ; snd numerous berries and seeds of the
eastern Juniper (Juniperus Phenecra).  Inssmuch as we have
here to +lo with plants coming from opposite regtons of Africa
and from Europe or Asis, 1t was not an casy mater to pronounce
an opinion on the Cucurbitacca and the Composita mentioned,
The coriander is a plaut of carly cultivation in Egypt, being
mentioned by Pliny as one of the best products of t%:e country,
The berries and seeds of the jumper (the latter free in conte.
queuce of the decomposition of the former) could only have
been derived from Syria or the Greek 1slands. I carefully com-
pared them with the allied species, meluding the Abyssiman
Juniperus excelsa \which has larger berries and much thicker
seeds, to the number of six), and there can be no doubt that
they belong to F. Phanicea, L. Kunth bad proviously deter
mined this species in the collection of ’assalacqua.

Among the fragments of the otferings and repasts found
scattered on the floor of the vault of Dewr-cl-Bahari when it wag
first inspected by Brugsch Boy (some of the objects had already
been disturbed by Arab robbers) was a tuber of Cyperus escui.
entus, L., some specimens of which from ancient Egypt are
also preserved in the Berlin Museum. It is comwmon in a wild
state, and gencrally cultivated in the country.

In Lringiog this enumoration to a close I have culy to men.
tion the finding of a bundle of the grass called Ialfa by the
Egyptians (not the Jalfu of Trnipohr and Algeria), Septochlon
hipinnata, Hochst, syn. Eragrostis cynosuroides, Rets. This
bundle probably formed part of an offering representing the
productions of the black and fertile so1l of the valley of the
Nile, of which this grass was a good sample.~—.NVature,

o g
IMPROVED PROCESS OF MAKING WHITE LEAD.

In the United States, the manufacture of white lead is
conductad according to the Dutch method. Plates or gratings
of lead are exposed to the fumes of vinegar, in vessels set 1o
tan, or stable manure, which acts asa hot-bed to warm and
volatilize the vinegar. As the lead is corroded, it becomes
covered with the carbonate, which is removed with hammers
and ground. The process is tediows, slovenly and unhealthy,
and many attempts have been made to improve it, but none of
them have yiclded a product equal to that which results from
corrosion.  Microscopically examined, the carbonate of lead
formed upon the inetal, is found to consist chiefly of minuts
crystals, which are hydrated, laminated and transparent.
These are mingled with a smaller quantity of exfoliated parti-
cles of the carbonate, which are opague. These particles, it
is claimed, impart to the white lead its remarkable power of
resinitying oils, as well as what the trade calls its body, ¢, ¢.,
its property of completely covering objects painted with it
By the new process workmen are not required to detach by
hand the carbonate from metal which remains uncorroded, and
the product is said to consist almost exclusivoly of the valu-
able opaque particles. To elfect this, the lead is first brought
to the porous or spongy form, by which the surface, exposed
to the slow carbonating process, is enormously enlarged, the
thin mass being seemingly composed of open interlaced fibres.
This is put in a close chamber, and there exposed to a mixture
of atmospheric air, carbonic acid, and the vapor of acetic acid.
The carbonic acid, gencrated by combustion, is cooled and

urifird beforoe it is driven into the chamber. ~ The air passes
1n warm, and care is required to maiutain the proper degres
of moisture. The carbonate is the shape of the metal upon
which it is formed, and the material is ot removed until the
corrosion is completo.

—

1 Dr. J. Muellor of Genova, undertook the naming of the Jichens.
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A NEW AND IMPROVED LATHE,
(See Page 245.)

[ Qoly a fow yoars ago Western mechanics were depondont
almost wholly for fine tools on Eastern manufacturers. But
now lathe planers, drill presses, milling machines, and all
kinds of wood-working machinery are mado in various sece
tions of the west fully equal in overy respect to those produced
by Eastern manufacturers. In Cincinnati the manutacture of
theso tools is an important part of the city's industry, and
some of tho finest work in this line is turned out by Messrs.
Couway & Co., of this city.

The accompanying engraving is an illustration of o new
twenty-inch swiog-lathe from their shop. They claim for this
lathe sovoral new improvoments in construction, which will be
of interest to all mochinists, and which we propose briefly to
note for the information of our readers.

Tho spindle, which is made of high-grade hammered steel,
with large journals, is not turned down in steps like an opon
telescopo and tapering fo a small cnd, as is usual in other
lathes ; on the contrary, it is the size of the front journal its
whole length, through the cone to the back bearing.

Tius of course gives gr it stiffness to the middle of the
spindle, and, the makers claim, does away with all tendency
to shatter and jar, which has always more or less been the
great tronble with lathes doing heavy turning. They also
clam greater sn:oothaess and esse in running, and that this
improvement in construction causes the back thrust of the
spindlo to be borne ahke by both the box aud cap of the end
besring, ivstead of only on the lower half of tho box, as is
usually the case. The bearings are solid castings of Irido
copper—a composition of copper and iridium, for which Messrs.
Conway & Co., aro the sole agents, and which they claim is
superior to any other composition for journal bearings in the
matket. Further, this lathe is made with worms to actuate
the feed ; these slide with the carriago over tho lead screw,
and the lead screw is used only for screw cutting.

Finally, the studs, small gears, and actuating scrows are of
steel.  All the sliding parts are brought to a perfect surface,
and the Iathe generally is finished in clegant style, and makes
a fino appearance. We may add that every one of these Iathes
1§ bel}ted and thoroughly tested before it is allowed to leave
the shop.

For further information regarding price, etc., apply to
Messrs. Conway & Go., Cinciunati, Chio.

e e

CoLOUR-BLINDNESs,—At & recent mecting of the Physical
Society, Mr. H. R Troop read a paper treating of the subject
of colour-blindness, or Daltonism, in which he showed that the
hypothesis of three fundamental colour sensations was not the

only one which satisties the well-known equation of Maxwell :
!X = vV + ¢C + 2 U, where X is an unknown tint; V, ver-
mihion ; C, chrome yollow ; U, ultramanne ; and v, ¢, %, given
quantities of the same. A recent case of colour-blindness
would indicate that there were two pairs of colour senses ; and
}he a;xghor gave reasons for adding a fifth sense—namely, that
or white.

HISTORICAL NOTES IN PHYSICS.
BY TROF. SILVANUS .k, THOMISON.

1.—The Discovery of the Electric Light,

In looking through an old volume of the Journal de Paris,
I came across the follewing entry, for tho date 22 Ventfse,
4n X, (March 12, 18u2), which clenrly relates to an exhibition
of the electric arc light :—

“Le atoyen Robertson, nuteur de la fantasmagorie, fait
dans ce moment, des expériences intéressantes, et qui doivent
sans doute avancer nos connoissauces sur le galvanisme. Il
vient de monter des piles métalliques, au nombre de 2500
paques de ziuc, et autant en cuivre rosette. Nous parlerons
incessament do ces résultats, aussi quo d'une expérience nou-
velle qu1l a faite hier avec deux 3mrbons ardens. Le pre-
mier otant placéd 4 la base d’une colonne de 120 élémens de
2inc et argent, et le sccond communiquant avec lo sommet de
la ple, 113 ont donné, au moment de leur réunion, une étin-
celle bnllante, d'uno extréme blancheur, qni a ét6 apergna par
toute la société. Le citoyen Robertson répétera cotte expér-
ience lo 25,

The individual who thus came before the public was named

ey
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Etienne Gaspard Robortson, & name suggestive of Scotch des-
cent. He was botter known for his * Phantasmagoria "
exhibited a fow years later in London. Of this invention a
notice appoars carlicr in the volumo from which tiie above
passage is takon ; and in an earlier volume of the Journal de
Paris in the mouth ¢ Pructidor, An viii,,"” there occurs a
montion of some of hig experiments on the couronne de lasses
of Volta,

It is worthy of casual notice that in the number where
Robertson's * Phantasmagoria” is advertised, the very next
advertisomont on the page is one of an exhibition to be given
by Citoyen Martin at the Hotel de Fermes, wherein as part of
a “spectaclo extraordinaire et amusant do physique,” &o., was
to bo shown * 'expdrience du téiégraphie plus rapide que la
lumidre d’un efiet extraordinairy ot amusant.

Tho usual date given for the invention of the electric light
by Sir Humphry Davy is 1809 ; but I was aware that earlier
notices existed both in Cuthbertson's *¢ Electricity " (1807)
and other works. 1 was under the impression that some
earlior reforence to the matter existed 1n Davy's own works
The finding of this notics in the Journal de Parts induced me
to consult the early volumea of the Philosophical Magaszine and
of Nicholsow's Journal,

Inythe Philosophical Magazine, vol. ix. p, 219, under the date
February 1, 1801, the following passage occurs in a paper by
H. Moyes of Edinburgh, in which experiments with a volteic
pile or column are described ;—

“ When the above column was at the height of its strength
its sparks were seen in the light of the day, even when taken
with a pieco of charcoal held in the hand.”

In the Journal of the Royal Institution, vol. i. (1802), Davy
describes (p. 106) some experiments on the spark yielded by
the pile, and states: When instead of the metals, pieces of
well-burned charcoal were omployed, the spark was still larger
and of & vivid whiteness.”” On p. 214 he describes and depicts
an “‘apparatus for takiug the galvano-electrical spark in fluids
and acriform substances.” This apparatus copsisted of a glass
tube open at the top and having a tubulure at the side through
which a wire tipped with charcoal was introduced, another
wire, also tipped with charcoal, being cemented in a vertical
position through the bottom.

But carlier than any of thesa is a lettor printed at p. 1560 o
Nicholson's Journal for October, 1800, This letter is entitled
‘¢ Additiona} Experiments in Galvanic Electricity, in a Lettor
to Mr. Nicholson.”” It is dated * Dowry Square, Hotwells,
September 22, 1800,” and is signed by Humphry Davy, who
at that time was assistant to Dr. Beddoes at the old Philoso-
phical Institution in Bristol. The letter begins thus :—

¢ S1e—The earlier experimenters on animal electricity
noticed the power of well-burned charcoal to conduet the com-
ron galvanic influence, 1 have found that this substance
possesses the same properties as metallic bodies in producing
tho shock and spark,* when madea medinmn of communication
between the ends of the galvanic pile of Signor Volts.”

In none of these extracts, however, is anything said of the
proporties of the arc as a continuous luminous spark. These
were made known in Davy's later researches. Yet the electric
1i§ht attracted attention as we sce before the special property
of continuity was observed.

I1.—ZThe Invention of the Telephone,

In the Journal of the Physical Society of Frankfort-on-the
Main for 1866-61 {p. 57) may be fonnd a menioir on telephony
by the galvanic current, in which its writer says: “I have
now succeeded in constructing an apparatus by means of
which I am in a position to reproduce the tones of divers instru-
menis, and even to a certaio dogreo the human voice.” The
inventor further says: *‘Since the length of the conducting
wire may be extended for this purpose just asfar asin direct
telegraphy, I giveto my instrument the name °telephone.’”
Towards thoend of the memoir it is stated that until now
it had not boen possible to reproduce the tones of human
speech with 2 distinctness sufficient to satisfy everybody:
“The consonants are for the most part tolerably distinctly
reproduced, but the vowcls not yet to an eqmal degree.”
The author ~f the remoir in which these remarkable
statements occur wat Philipp Reis. The paper from
which the preceding qnotations have beon taken contzins
many other points of interest, and ir particular a com.

® Horo Davy adds a footnote: * The spark is most vivid when the
charcoal is hot.”

3
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parison of the action of the transmitting part of the
wnstrument with that of the human car upon which it was
founded. The author says. * How could a single instru-
ment reproduce at once the total action of ail the organs
operated 1in human speech ¢ This was cver the cardinal
question. At last | came by accident to put this question
another way. How duces our ear percewve the total (or

FiG. 2.

resultant) vibrauons of all the simultancously operant
organs of speecch ?” He then goes on te describe the
action of the auditory ossicles when made the recipients
of sound-waves, and points out how they exccute move-
ments and exert forces upon one another in proportion to
the condensations occurring in the sound-conducting
medium and to the amplitudes of vibration of the tym-

FiG. 3.

Fic. 4.

panum. Having stated this law of proportion between
the cause and its effect, he goes on to speak of the graphic
method of representing varying forces, suzh as those of
sound-waves, by curves; and emphatically lays down
that the ear is absolutely incapable of perceiving anything
more than can be expressed by such a curve. Aftergiving
samples of undulatory cutves corresponding to musical

[

tones and to -discordant sounds hc makes the following
significant remark - * So soon therefore as it is possible,
at any place and in any manner, to set up vibrations
whose curves are like those of any given tone or com:
bination of tones, we shall then reccive the same impres.
sion which the tone or combination of tones would have
produced upon us. Taking my stand upon the preceding
principles, 1 have succeeded in constructing an appar-
atus,” &c. He concludes his paper by saying that the
newly inveated phonautograph of Duhamel may perhaps
afford evidence as to the correctness of the views which
he has asserted respecting the correspondence between
sounds and thetr curves.

The actual apparatus figured in this memoir and ex.
hibited to the Frankfort Society in October, 1861, is now
in my possession ; and I have also temporarily intrusted
to me a sull carlier expenmental telephone made by
Philipp Reis in the form of a model of the human ear}
This interesting instrument is depicted in its actual con-
dition and size in Fizgs 1, 2, and 3, ahd in section in
Fig. 4. It is carved in oak-wood = Cf the tympanic
membrane unly small fragments now exist.  Against the
centre of the tympanun rested the lower end of a little
curved lever of platnum wire, which represented the
*hammer "-bune of the human edr. This curyed lever
was attached to the membrane by a minute drop of
sealing-wax, so that it moved i correspondence with
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every movement of the tympanum. It was pivoted near
1ts centre by being soldered to a short cross-wire serving
as an axis. The upper end of the curved lever rested in
loose contact against the upper end of a vertical spring,
about 1 inch Jonrg, bearing at its summit a slender and
resilient strip of platinum foil. An adjusting screw served
to regulate the degree contact between the vertical
spring and *he curved lever.  Conducting wires, by means
of which the current of electsicity entered and left the
apparatus were affixed to screws in connection respec-
tively with the support of the pivoted levér and with the
vertical spring. .
If now any words or sounds of any kind were uttered in
front of the car, the membrane was thercby set into
vibrations, as in'the human ear. The little curved lever
took up these motions precisely as the “hammer *-bone
of the human car does; and, like the “ hammer "-bone,
transferred them to that with which it was in contact,
The result was that the contact between the upper end of
the lever and the spring was caused to vary. ith every
rarefaction of the air the membrane moved forward, and
the upper end of the little lever moved backward and
pressed more firmly than before against the spring,
" The preperty of M. Léon Gamier Director of Garnier’s Institute at

Predrichsdorf. near Homburg, where Philicp Reiss was formerly Teachet
of Natural Sciences.
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ing botter contact, and allowing a stronger ctirrent to flow.
X: 1¢§vo§y condensation of the air the mombrane moved back-
ward, and the upper end of the lover moved forwn_rd, 80 as to
press less strongly than before against the spring, thereby
waking a less complete contact than before, and by thas par-
tially interrupting the passage of the carrent, causod the cur
ront to flow less freely, Tho sound-waves w_'hxch ontered tho
air would 10 tlus fashion throw the eloctric current, which
flowed through the poiut of variablo contact, into undulations
in strength. Reis himself termed the contact-part of his tolo-
phone an intorruptor, That it was not intended to operate as
an abrupt make-and-bresk arrangement, as somo persons have
crrongously fancied, is evident; firstly, because the inventor
fntroduced delicato springs to give a following-contact, and so
provent abrupt brea’i:s rom occurring; secondly, because
abrupt breaks would have violated the fundamental principle
to wBich he rofers in tho sentence immediately proceding his
description of the iustrumont shown to the Frankfort Society,
namoly that of creating tones whose curves were like the un-
dulatory curves imparted at the transmitting end of thenstru.
mept thirdly because (in another article) he described his
wstrument as opening and closing the cireuit 1n proportion to
the sound.-wave, which obviously an abru(i ¢ brake.and.
make' apparatus without a spring-contact could not possibly
do. The meohanism which hes thus invented—and which 1s
substantially alike in all his instruments—might bo appro-
prately described as the combinatim of 8 tympanum with an
oleetric cunent-roﬁlator, the essential principle of the electric
current-regulator being the employment of a looss or imperfect
contact between the two parts of { .0 conducting system, those
parts being 80 arranged that the vibrations of the tympanum
would slter the degree of contact, and thereby vary the resist.
ance offered at the point of contact to the p e of the car-
rent, and so regulate the strength of the carrent that it should
magnetiso and demagnetise the core of a distant eloctro-magnet
in 8 mazner corresponding to the undulations of the tympanum
of the transmitter.
The particular form of the instrument shown at Frankfort in
1861, and described in the Journal, is somewhat. different

the Journal.

“In a tabe of wood, s ¢ % @ w x, there is a conical hole, a,
closed at ono side by the membrane, b (mado of the lesser in-
testino of the pig), upon the middle of which a little strip of
platinum 18 cemented as & conductor of the current. This is
united with the binding-screw, p.  From the binding-screw, =,
thero passes likowise a thin atrifr1 of mutal over the middle of
the membrano, and_terminates here in a little platinum wire,
which stands at n'gl!)xt augles to the longth and breaith of the
strip. From the binding-screw p, a conducting.wire leads
through tho battery to a distant station.”

In the original instrument there is also an adjusting.scrow
to rogulate the conlact, thoughlthis is not shown in the draw-
ing.

T'he recciver used to reproduced the sounds transmitted by
these telephones is also_dessribed in the memoir of Reis, It
consisted of a steel needle surrounded by a coil of wire. ‘This
was at first sot up for the Purposo of increasing the sonnds by
resonance, upon tho top of & violin , later it was mounted vpon
a pinewood box, to which still later a 1id of iz pine was
added against which the listeper conld press his ear, The
sounds emitted by such a wire during magnetisation and de-
maguetisation were well known before, but to Reis is duo the
discovery that other tones than the natural vibration-tone of
the wire could be olectrically imposed upon it by the varying
m: gmsmﬁ force of the current in the sutronndin,; coil. Reis
explained the roproduction of the transmitted souuds by sup.
Posiug & magnetic attraction between the atoms of the steel
wire to work synchronously with tho fluctnations of the cur-
rent. He lator devised a different receiver in which an eloctro.
magnet was provided with an elastically mounted armature of
iron which it threw into vibrations corresponding to those of
tho original sound-waves. With this apparatus and a trans.
mitter with a small curved lover like that in the ‘“ear” he was
able (ggo Kuhn's * Handbuch der Angewandten Elektricitits.
lehe,” 1866, p. 10%1) not onjy to reproduce melodies with as.
tonishing exactness, and single words us in speaking ¢ ud read.
ing (less distinctly), but even to transmit the inflexions of the
voice expressive of surprise, command, interrogation, eto.

Considering how far these early researchos were carried, it is

remarkaoly that their his’ .o val 3
o oly that ic valuo has been so greatly over.

from the “ear.” The figure (5) and description ave taken from
i
|

A NEW AND IMPROVED LATHE.—(P'AGE 243.)
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THE NEW YOREK AND BROOEKLYN BRIDGE.

So much has been said by way of description and explana-
tion coacerning this, the largest bridge at presont in existence,
throughout the press of the country, that in view of ourhimited
space, wo deem it alone advisable to recapitulate some of the
more important figutes, more to serve asa roference than for
any distinctive purpose of description.

Ft. In.
Total length of bridge and approaches. . 59390
ngth of main spAN Lov Lo e we 1595.6
© o spans overland, each. .coceieieiiviiiiiieiiiiees o a3 0
% Brooklyn approfch cieee ceees senestiias oon ... 9710

¢ ¢ New York approach ... ... . ... 1562

Width of bridge = . . e ..
Height of bridge in the clea~ at 90 above mean high water.
Height of floor at towers above moan high water ... ..
Height of towers abuve mean hugh water, ... . .. .
Terminal clevation at New York, above mean high water
Ternminal elevation at Brooklyn, above mncan high water
Grado of roadway por 100 foet ..ove cvsee ceese - reee 4033

Tho bridge cowprises six trusses. The centre trusses are
17 ft. high between pin centres 12 ft. 8 in, apart clear of posts.
The side trusses have a height between pin cen:res 8 ft 9iun.
The transverse floor beams are 86 ft. long and 32 inckes deep.

:
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# BSOS

28

Number of main cablos.....

of strands tu each cable 19
. of wircs to the strand. ......... " ceee 278
Diamctor of main cable, when wrappedae.coees convinieens 153 in,

The wire is of galvavized steel, coated with oil and laid
straight. The gauge of the cable wire is No. 7, and of the
wrapping No. 10. Area of section, solid, of cach cable, 144 834
8q. in,

There are 2u8 suspender frum each cable for the main span,
and 86 for the land spans. Estimated strength of each sus-
pender, 70 tons. Maximum load, 10 tons.

Togs,
Werght of suspended strusture frum anchorage Lo anchorage 14,650
Wesght of suspended centre &pan, including cablee B 6740
Estimated maximum load on centre gpan . ., e 1380
Total weight. load and stractare, central *paR.... covea-ceeee 5,120
Amount of above woight burne by sieel ware stays ... .. 1,100
Esty. ated stress un cables due tu load. AN 11 500
Ultima~ strength of cables .. . . .o 49200

The anchorages are 129ft. x 119ft. at base, and 117(t. x 104ft.
at top. Heght above mean high water at {ront, 89 ft., and at
rear 85 ft. The weight of each s €0,000 tons. There are
aght anchor plates i6 ft. x 17 {t.6 in. by 2 2.6 in. thick ot
centre, and cach weighs some 28 tons.

The total cost of the bridge so far has been something over
$15,000,000.

The carsson for the Brooklyn tower was towed into its berth
on May 2, 1870, and tho first granite blocks laid on it June
15. Excavation commenced July 10. It was filled with con-
crete, and left an final position, March, 1871.

The New York caisson was placed in its berth in October,
1571, and was left filled and comchtcd in May, 1872.

The Breoklyn tower was completed in May, 1875, the New
York tower in July, 1876.

On Fniday afternoon, Angust 25, 1876, Mr. E. ¥ Farrington,
the master mechanic, made hus tnp over the ondless traveller
rope, and 1mmediately after the work of running the cables
was pushed. The running and regulating of the cable wires
was beguu Juane 11, 1877, and completed October 15, 1878.

On May 24, 1553, as all our readers well know, the great

bridge was formaliy opencd to public service. The American

Engineer.

NOTE ON SETTLING-TANKS IN SILVER MILLS.
BY ALBERT WILLIAMS, JR., WASHINGTON, D, C.
(Read at the Boston Meeting, February, 1883.)

A large proportion of the work periormed in wet-crushing
silver mills is devoted to the handling and re-handhng of pulp
between the battory and the pans. There seems 10 bo no
generally applicable substitute for the setthing.tanks, and in
the prescnt system of constructing mills tho tanks involvo an
amount of labor which may be regaried as disproportionate
and unnocessary, in view of theautomatic improvements which
have been introduced in other directious.

This difficulty has been met, however, by Bosy's continvous
process, in which the pulp flows ditectly from ths mortam 1o
the first of & series of constantly working overflow-pans. This
method has been adopted at the Noonday mill, Bodie, Cali-
fornia , the Harshiaw, Arizons ; the Siczra Grande, New Mexico;
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and the Prietas, Sonora. The continuous process, while givin
excellent results with apecial ores, and under peculiar locﬁ
conditions (such as a deficiency in water supply), is not, I be.
lieve, claimed to be available for all raw-amalgamating mills,
notwithstanding its well-merited popularity for certain work,
Some trouble has been experienced from tho tendency to con.
centration in the pans, though this can be avoided by skilful
manipulation. It has also the disadvantage inherent in eom.
binations of distinct operations ; it requires a very nice ac.wt.
ment of the water supply to obtain fuil battery eflicfency v .th.
out rununing the pans too thin, though the latter defcct is
partially componsated for by the gradual thickenin; of the

ulp ag 1t proceeds through the series of pans. The objection
18 sunilar to that which holds in & parallel duplex process, that
of combimng roasting and smelting in a singlo furnace, whers
each operation is injuriously affected by the necessity of fitting
it 1 with another aud eatirely ditfurent one.

In the prevaihing type of wet crushing silver mills the bat.
tery sands after settling are manipulated in oue of the three
following ways : They are either shovelled into wheelbarrows
or cars, and thus conveyed to the pans; or they are dumped
into heaps upon the platform immediately back of the paos,
from which they are again spaded inte the pans ; or, if taken
fromn the row of tauks nearest the pans, they are sometimes
thrown directly from the tanks into the latter by a single hand.
lin{z. Each of theso mothods may be applicablo in'a single
mill, according to the arrangement of the tanks relatively to
the pans. Thus of the force employed in six Comstock mills
(the Bruaswick, California, Maripoaa, Morgan, Scorpion, snd
Trench) which 1o 1880 numbered 215 men, no less than 49
were taukmen, and of the crews of two millsin Owyhee County,
Idatio (the Eilmore and Joues & Adams), 6 were tankmenin s
total of 19. The wages were $1 per shift of 16 and 12 .cuns,
These eight examples show that 24 per cent. of the laba in
the milis named consisted in handling the tank pulp. The
instances cited iaclude all the data I have at command, and
probably show a fair average of the practice in wills of the
same type. Remembenng the notable saving which has bean
effected in other details of modern amalgamating mills it ap.
pesrs that here is a possible opening for improvement.

The abject of this paper is to throw out a hint which may
iuvite discussion, and may suggest to the builders of the mills
of the future a remedy for the existing cluwsy, slow and ex-
pensive mode of handling tank pulp. Instead of the laborions
shovelling of the heavy, tenacions pulp to higher levels from
the tanks, why not utilize the always obligiug force of gravita.
tion ! This :3 already dono in pas<ing the oro from the bins
successively through grizzlies, rock-breakers, and ore-feeders to
the staaps, 2nd in settling the pulp, aud after leaving the
pans tho pulp flows downward to the settlers and thence to the
agitators aud sluices. Io all these stages the movement is
steadily downward, and is effected by gravity ; it is only when
the settling tenks sre reached that an interrupticn occur.
Sappose now that instead of the ordinary tanks we introduce
a series of hopper-shaped boxes provided with gates at the bot.
tom, placing the pans 6 to 8 fcet below the usual love), and
discharging tho settling-boxes into movable troughs leading
to the ckarging-holes of the pans. The position of these self-
dumnping tanks wonld bo the samo as that of the ordinary ones;
the grade of sluices from the battery to the tanks would not be
changed ; and the arrangement of overflow gates would be
wdentical. The taak capacity could also be kept the same while
dumasshiag the area ; for the cipacity of the common tank
is determined by the limit of depth from which 2 man cag
convenicutly shovel—this depth ronging id present milis from
24 to 40 inches, and seldom exceeding 30 inches. The proposed
system would allow the compartments to be smaller in ares
becsuse of their correspondingly greater depth. The gates at
the bottom of the tanks could be actuated by levers extending
above the pan floor- Perhaps the best arrangement would be
to employ hinged bottoms surfaced with bariap, sheet-rubber,
or other packiug. Any slight leakage would not be objection-
able ; for the water would be strained as it osczsed, and all
dn{pinrgs would collect in a large fixed trough undernecath the
tanks, from which the water ~ould be conducted to the slime
Homls or used in dilating the pans and settler charges. The

letails of construction can be claborated by suy mill de-
signer,

The plan of using gravity-discharging tanks is, I admit,
open to certan objections. It demands steeper grades inside
the mill, to allow room for a half floor baneath the tanks, zad
to give suffictant fall for the slnices from tanks to pans.  The
work of excaration for foundations would be increased, aud

r——————
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| the mortar beds wonld need somewhat heavier backiug. On

the vther hand the area occupicd by tha building could be
l slightly reduced. 'I'he expense would depend largely upon the
I uatumi grade of the site. For a 20 stamp will the addition to
the first cost (given a fovourable atte) should not exceed 31000
—an amount which could be saved in wages of tankmen in a
three months' run,

MikusioPIC ANINAL IN Bricks,—The weathering of brick
walls into a fiiable state is usually attributed to the action of
- heat, wet and frost; tut by recent observation of M. Parize,
| the real destroyer is a_microscopic creature, and the action
. played by the weather is only secondary. He has exemined
-~ the red dust of crumbling bricks under the microscope, aud
i found it to consist largely of winute living organisms, A
sample of brick dust taken from the heart of a solid brick also
showed the same animalcule, but in smaller numbers. The
magnifying power of tho instrument was 300 diameters, Every
decaying bricl. showed the same kind of population, but the
harder the brick the fewer were noticed.

U
!
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A NEW INDUSTRY.

| CaNSOLIDATING Lousk axp Bunhy MATERIAL INTO SELF-
| CoHESIVE AND Sorip BLocks.
|

The mactune and process whick are illustrated (p. 248,) and
j descrabed, for counsolidating louse aud bulky materials into
compact or solid forms, are the achicvements of the scieatific
i research and praotical experimnents conducted through several
v years by Mc. W, H. Smith, of this city, aided and encouraged

{.y a company of nromiuent business men, incorporatéd as the

i Smith Cousolidation Company.
;  The results obtained give assurances of the development of
anudustry producing great public benefits, and rivalling the
foremost manufacturing interests of the land. The system
wrolves the reduction tnto merchantable forms of the bulky
oflais of the flour-mills, the waste wood products of the saw and
planiug mills, and the screenings and dust from the coal
mices. It also applies to all such bulky articles as tanbark,
cotton, cotton waste, cottonseed hulls, hay, straw, etc., ferti.
hzers, and suany others.

Tie machioe illustrated consists of a8 heavy steam-hammer
o%»cmtmgupon the material contained in one of the group
of three steel moulds. The moulds being passed through one-
third of a revolution at each movement brings them under the
hopper for filling, the steam-hammer for consolidating, and
the discharging-hammer for discharging the mould of the block
sust formed, 1n such manncr that the three operations occur
sinultaneously. Une blow of the hammer usually suffices to
consolidate the block, which weighs from ten to thirty pouuds,
accord-ng to the material of which it is composed. Foar
blocks per minute can be readily made. The capacity of the
mackune represeated 35 5,000 pounds of fuel per hour from
white pine sawdust.

The process, as applied to the majority of the substances
named, consists in hesting the material sufficiently to soften
the 1herent resin, gluten or bitumen, and, while it is in
tl}xs state, subjecting it to tho operation of the consolidator.
No foreign substance is in any case admixed.

To mect the ordinary requirements of the mills for 2 ma-
<hine 1o compress bran or other offal juto packages of such
" density as will make a freight equal to or better than sack-

ﬂ'our, and which will leave the material in its natural condi-
tion when removed from the package, the process is modified
. by the omission of heating the matenal, and it is spouted

directly from the mill to the monld, where it is subjected to
the same operation ss for consolidation, forming a block which
. bas sufficient cohesion, with the assistance of the évacksge into

which it is discharged, lo retain its density an shape, but
which resumes its natural bulk and condition upon being re-
leased from the package.

The importanco of this invention to the milling interests
of the conntr{ will be apparent when the results obtained with
! bran and mill offals are considered.

. Bran bas always been an articlo of forced ssle, becanse of
itsbulky nature,” being both expensive to store and unpro-
| fitable for export or shipment to points distant from the mill-

ing centers : whereas bran can now be redauced to one-fifth its
matural bulk, rendering it at once 2 practical and valaable
! mwmercial atticle which freights better than sack-flour, as the

AND THE INDUSTRIAL ARTS.

Iatter monsures about 47 cubic feet to the gross ton, while the
consoliduted bran measures but 36 cubic foet to the gross ton.

Consolidated brau has proved to be of two.fold advantage,
since, air and moisture being excluded, it is not liable to
damage by chmatic eflects, and blocks of bran made by this y])ro-
cess over two years ago still remain as sweet and good as when
made, This result alone is of immense value, for the reason
that bran and other mill products may now be shipped to
warm climatos or may be kept in store for military campaign
purposes for an indefinite time, which is not the cas with
these materials in their natural condition,

Sawdust, shaviugs, wood waste, coal-dust, screonings, and
cottonseed hulls for fuel are consolidated into self-coherent
blocks by the same means and 1n the same manner as hereto.
fore described : and somecthing of the industrial revolution
about to be created by this method of disposing of tho waste
products of the saw-mills may be appreciated, when it is con.
sidered that they represent fully one-third of the log measure-
ment, amounting annually to millions of tons of now more
than useless material, much of which can bo manufactured
into fuel having an ascertamed value of 33.25 per ton in
Chicago. This is done at a total expense of 70 cents per ton
for the consolidated blocks on board vessel or cars at place of
manufacture.

The value of these blocks as fuel, in comparison with
Illinois steam coal, has been found to be such as to induce
several large city cousumers to place stauding offers for quan-
tities at the price above-named. The blocks possess the fur-
ther ments of cleanhiness, burmpg almost smokeless and
ashless and entirely clinkerless. For domestic purposes they
are especiaily desirable, as thoy can be made of any shape ox

The aﬁ:gregate possible value of fuel from this source alone
defies calenlation, and still, 1n place of being a burden to the
manufacturer, 1t disposes of a nuisauce and source of danger
about the saw-mills, and the expense incident to the construc-
tion and operation of costly furnaces or burners with convey-
ers, etc., for consuming these heretofore valueless products.

This applies with cqual force to planing-miils, where the
presence oF an accumalation of shavings 13 especially hazard-
ous ; and 1t 18 esttmated that the out-put of the large planing-
mills of this city during the busy season yiclds as high as 200
tons of shavings per day.

Cottonseed hulls and much of the straw and grasses abun-
dant 1u many sections of the West are by the same means
reduced to a fucl equaling 1w value coal or wood.
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LA rzi::j;;;erinr article of stone of great density and besuty can
l be produced by machine from any of the olements composing

natural stone. Tho stone made by this process weighs from
150 to 180 pounds per cubic foot, or 10 to 15 pounds more
per cubic foot than Ohio saudstone.

The possidilities shown with the few substances before.
named Apply in & groater or less degr-s to an indefinite namber
of articles.  We have instanced emough concermsng the pro
ducts of this process to excito general interest in the particalar
mechanical devices by which they are procured.

The Smith Consolidation Co., have this machine and many
oo

3

¢« TN

THE SMITH CONSOLIDATOR.

s

of its products folly protected by letters patent of the Uuited
States and Canads. They aro prepared, with ample meaus, to
pursue tho business of coustructing machines for apj specific §
material or for the disposition of territorial rights, azd will be 4
pleased to offer npon application more detailed information to
any l:rho ﬂ(nay wa}nt hxt. 3 . ]
Tho offices, of the company are: James I.. Houghteling, {
resident , C. H. Mc_ Cormick, Jr., vice—pnﬁdeno‘tzg Horsoe
Villiston, treasarer ; John Lanviu, Socretary. The company’s
om:f 1’;’ at l‘isi South Water street, Chicago.—Ckicago Jndus.
i or.
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SUTCLIFF'S SOUNDING APPARATUS.

This Apparatus was designed with a view to the carrying on
of an extensive system of Soundings at and sbout the River
Eutrances to the New North Docks at Liverpool, and its use
there proving to be most advantageous, it has boen matured
and nedified to mees the general requirements of Dock, Canal,
River, snd Coast work.

1t provides for the taking of Soundings mors accurately,
expaditionsly, and with mucﬁ Jess Iabout than is possible by
any other exieting mesns, It admits of Soundings reduced to
any datum Javel being obtained direct and withegt calculation.
And it enables the operatior s of taking Sonndipﬁs and plot-
ting the sawe o be performed simultaneously and by one per-
20D, )

The A tus consists of a Sounding-Machine, & Distan,
Recordex!,)m & Section Plotter, e

‘The Sonnding Machice consists of a wheel with u spiral rsel
attachment , around its J»eriphery is wound a wire by which
alead is smsponded, and the spiral rocl carries & prevenger.
live, one and of which is Easscd thwough & leading biock fizxed
at the forward part of the boat on which the Apparatns is
rounted, snd from theace it is taken back to the lead, to
. which it also is attached.

. Tte function of this preventer-line js to obviate the trailin

¢ astern of the lead when tho boat is being moved ahead, ang
thereby to render unnocessary the casting of thoe lead forward
{or rach dip or suunding to bo taken, and to allow of the
lead being worked withir a range of a few feet of the bottom
" 10 be sounded, Sn order that its swface may be closely and
. expeditionsly traced. :

o this end tho liorizontal distance from the lead to the
before-mentioned leading block is treated as the base of any
nght-angled trirnge, of which the depth below that base tothe
load 13 tho perpendiculur, and the distance from the lead to
the leading block is the hypothenuse.

Tho whee) and the reel are so g;otgomoned relatively to each
. other and to the base that they pay out or taks in the
required amount of their zespective linea to maintein the lead
sertically under the after end of the base line at all depths of
its range. ’
S

Lo et

———

The weight of the lead causes the wheel to revolve and pa
out the sounding and proventive lines simultaneously ; slac
line, due to over-running of the whes), is taken up bya apring
which countersots tho T’ing out movement, and tho lead is
raized by turning the wheel by hand,

The wheel is ten fest in circnmference, and its rim is divi.
ded into feet and tenths of a foot.

One end of its azle has asleave bearing that may be revolved
within its pedestal, and to this sleeve are attached a long
pointer and s ehort ons, the longer pointer to indicate readiogs
on the rim of the whesl and tho shorter one to shew the read.
ing on a fixed disc which is marked similarly to the wheel.

his arrangement admits of Soundings reduced to any datum
being obtained direct and without calculation, thus: On com.
mencing to take Soundings the lead is lowered to the swrface
of the water, or to auy convenicnt depth below the same, and
the poiuters are set to tho figares representing the positior of
the lesd ip relation to the datum level, the lead is th:a
lowered to the bottom, and the sounding, reduced to datun:,
is indicated at the longer pointer. ’

Any change in the level of the water during the progress ¢
Bounding operations is provided for by turning the pointers i..
the direction and to tha extont of such change, indicated by
the shorter pointer on the fixed diss, and the langer peinter
continues to shew deduced sonndings, .

The Distanco Recorder consists of adram on wkith a fine
crucible steel wire is wound; the drum is rotated by tho
moving sway of the boat from the starting-point, to which one
end of the wiro is attached, unwinding the wire which is kept
taut by means of & brake on the drum spindle, snd the revolu.
tions of the drutm ave made to indicate on & counter the length
of wire paid out, or to register the same in conuection with
the Section Plotter hereinafter described. .

The Sounding and Distanse Wires are kept lubricated by
being made to pass throngh oiled pads.

The Section Plotter consists of & paper feed roller or rollers
actuated through suitable gearing by the dram of the Distancs
Recorder, so_that the travel of the paper represents to the
required scals the paying out of the distance wire. In cases
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where a measuring wite cantiot be used, motion is given to the
paper carrier by clockwork. A block sliding in guides, carries
o marker acroys the paper at right angles to the line of its
travel . it is actuated by a cord from a small barrel clamped to
onie end of the axle of the Sounding Wheel, capable of being
turncd abunt the same for adjustment, and so proportivned as
to indicate to the required scale the riso and fah of the lead by
the motion it imparts to the marker

In using the Scction Plotter the lead is placed on the sur.
face of the water, or at any couvenient depth below the same,
and the Sounding Marker is set to a line on the paper repre-
senting that leved, which may be termed the trial datum line ;
such line may have been previously drawn or struck by passing
the paper alung with the arker in contact, or by the use of
a sceond marker it may be produced while the Soundings are
being taken. The plottung of the Soundings is cffected by
simply tapping the marker, which is kept clear of the paper
by a spring, each time the lead is felt to touch the bottom,
and thus there 13 produced a dotted section to a trial datum,
from which, and a tide guage record, the true datum line may
be plotted, tine having been noted at each end of the line.

The position of cross sights, bearings, &c., may be indicated
Ly holding the marker in contact with the paper while the lead
is being raised, so as to produce a vertical stroke, agaivst which
their designation may te written.

g

NOTE ON THE INFLUENCE OF HIGH TEMPERATURE
ON THE ELECTRICAL RESISTANCE OF THE
HUMAN BODY.

BY W, H. STONE.

The expernuments which 1 have now for some years been car-
rying out as tu the various forms of medical electricity have
begun to furmish trus worthy results. Some of these, with
the help of De Kilner, were incorporated in a paper read before
the Society of Telegraph Engineers on March 9, 1882, We
there stated that at present ‘* we are hurdly 1n a position to say
how far the resistance of the body varies in health ; but in
direuse it can be fairly stated that it sometimes diminishes
and sometunes augments,”  Of this fact we gave illustrations,

It had often occurred to me that the temperature of the hu.
man body very probably influences 1ts resistance ; and some
experiments had been made with a view of testing the amount
of such influence. But in pathological researches it is often
difficult to tind a case not open to exception, and it is fre-
quently necessary to wait a considerablo time before, in the
npossibility of experiment, accident presenta one possessing
the necessary conditions. Such a case I have now met with,
and it is worth while to place it on record, if only to enable
other observers to prosecute this line of iuvestigation.

Tho patient is a young and intelligent gunsmith aged
twenty-two, He had rheumatic fover severely twelve years
ago, which, as ix usual in Young subjeets, has left permanent
beart disease belund it.  This gld not, however, prevent his
following his trade until the beginning of Apnln the present
year. He then began to suffer from morning rigors, occurring
at first at the mterval of {rom seven to ten days, but, since
Easter, daily. He came 1ato my ward in St. Thomas's Hos.
gital on April 28. It is not necessary to detail the medical

1story of the case in a scientific periodical ; it will be eufli-
cient 1o state that about 8.30 a.m. he wasn the habit of sufe
fenng from severe attacks not unliko these of ague, 1z the
course of which the temperature mapidly rose to 105° F. In
the afternoon it sank to the norinal human temperature of 95°
or ¥9° F. The causo of this remarkable symptom 1s still
somewhat obseure, it has completely romisted the action of
quunne and other antipeniodics, as well as salicyhc acid, aco-
pite, and other approved lowercrs of temperature. It s pro-
bably due to uicerative endocarditis slowily advancing. The
most remathabie part of tho case 1s that it causes the patieat
no suffering or inconvemence whatever. His mind 1s clear,
and, cxcept the feching of chiiliness dunng the penod of heat,
he makes no cumplaint,  He 1s abie 1o take interest in the de-
terminations which 1 proceed to give.

1t occurred to me that this unususl raoge of daily tempera-
ture (7 F.) afforded tho opportunity 1 had long been seeking.
But it was somo time before I could arrange suitable apparatus
for 1ts cxamination. A huspital ward 13 an awkward place for
Wheatstone's brudge and deﬂcnto galvanometers. Moreover |
had before found that from the peculiat conditions of the ha-
man body, the testing current, to produce accarate results,

> o -
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requires to be frequently reversnd, for fear of opposition cur
rents of polarisation. I s glad to see a confirmation of this
obgervation in a verbal communication of Prof. Rosenthul to
the Physiological Society of Berlin on April 13.

It was partly to overcome this difficulty that 1 devised, at
Mr. Preec's suggestion, a dynamomster for alternating cur
rents, of which the general arrangement was deseribed in Na.
ture some timo ago. It was also brought before the Physical
Sucicty at their June meeting in Oxford, Although severely
criticised by some members of that learned body, it works ex-
tremely well, and may be, I hope, an addition to medico-olec-
trical appliances. For the purpose of the present experiment
I found that an ordinarily sensitive galvanometer, considera.
bly damped by air-resistance, was suflicient, since by the zero
1oethods of balancing, it is only necessary just to see the de-
flection Lefore commutating , when balance is obtained, com.
mutation has no effect on the needle of the bridge.

It would require more space than could probably be here
afforded to give all details of the experiments, which, more-
over, by the courtesy of Capt. Douglas Galton, I hope to
briug Lefore the British Association of this sutumi. But »
brief summary of results is as follows : —

On Jane 5 1 reached the ward at 9.40 am. Tho rigor had
begun at 8.30 and was begiuning to decline ; I had time, how-
ever, for the following determination :—

9.40..0iiiieiennriareeriaaanss R, 4140 ohms,
9.5 ieanteieieanciiecceeanee ¢ 8470 ¢
1010, .t isevesoncannnanaaaoss ¢ 2000 ¢

These measurements were taken with a very small E.M.F.
of about 9 volts. Oun June 9, I succeeded ir reaching the ward
durivng the beginning of the rigor, “.ud took the following
measurements, this time with coriesponding temperatures ‘—

1030 a.m,..00auuen.... Temp. 102° 4 ..., R, 4550
10.40 ... ... te 10492 (... *¢ 4030

1050 * ooiliiaeiiil 104020, ¢ 4930

At tlis point the rigor, tomperature, and resistance began to
descend. 1 visited the pationt again a¢

215 pan. ..eevenoiee. Temp. 103° . ...... R, 2300

The apparatus in these observations was left untouched, so
as to provent any accidental change. The measurement was
made with a double E.M.F. to those preceding, namely, 18
volts, I determined on vach occasion the resistance of the
leads and termiuals, which I found to bo on each occasion 2
ohms.

1 cannot help thinking that the differcnce, which is as
nearly as possiblo twice the smaller ainount, is too great to be
accounted for by any instrumental error, and that the human
body, iu spite of its large amount of liquid constituente, fol-
lows a similar thermal law of resistanco to that influencing
solid conductors, though in a very much higher ratio.

Ouly onc other point requires comment, nawmely, the mods
of making contact botween the body and the testing appsra-
tus. Prof. Rosentha in the communication quoted above
draws attention to the high insulating powers of the cpidermis.
In the above experiment I passed tho current through the two
legs, from ono foot to the other, in alternate directions. The
feet were previously soaked in salt and water ; two large pans
containing about a quart of brine each were then placed under
the fcet, and in each was immersed aplate of copper five inches
squars connected with the bridge by stout cables. 1 have
found in other experiments that after half an hour the resis-
tance ceases to decrease, and in this experiment it actually
increased to the amount of 480 ohms, The whole foot was
immersed i*s sole resting directly on the copper plate. 1
have two other methods of making coutact in use. The firt
consists of rabbing the skin with the oleate of mercury ; which
to the diffusion puwer of oleic acid adds the conductivity of its
base, and then immersicg the part in metallic mercary  The
other ¢onsist of inserting small silver claw forceps, known to
surgrons as *‘serrefines,” through the opidermis into the tis-
sue bolow This is rather paiuful, but not more so thaw. I
find medical students eager in the pursuit of knowledge can
and will casily undergo.--Nature.

-

CoLoGRING Di1aMONDSs.~It appers that if common yellow
African diamonds are immersed for a few mnutes in an
aqueous solation of anthine violet, they acquire a fine steel-
blue tint peculiar to the best stones.
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HINTS ON SLEEP.

The question of chief 1mportance to most people in these
overwrought wakeful days and mghts 1s how to get goud slecp
enough. Dr. Corning drops a few simple hints which may be
In the first place, people should have a regular
time for going to sleep, and 1t should be as soon ns can well be
after cunset. People who sleep at any time, according to

" copvenience, get less benefit from their sleop than others;

i from the mind some tune before retiring,

gotting sleep becomes more diflicult ; there 1s a tondency to
vervous excitabihity and derangement ; the ropair of the sys.
tem does not equal the waste. The more finely orgamzed
people are, the greater the dithcuity and danger from this
cause. T'he first thing in order to sivep well 13 to go to bed
at a reyular hour, and mako 1t as early as possible. The next
thing is to oxclude all worry and exaiing subjects of thought
The body and mund
must be let down from the high pressure stran before going
to bed, so that nature can assert her nightful supremacy after-
ward. Another point, ig never to thwart the drowsy impulse

: when it comes at the regular time by special efforts to keep

awake, for this drowsiness is the advance guard of healthy,
resturative sleep. Slee}) isa boon which must not be tam.
pered with and put off, for if compelled to wait, it is never so
perfect and restful as if taken in 1ts own natural time and way,
‘The right side is the best to sleeg on, except in special cases
of distase, and the position should be nearly horizontal.
Finally, the evening mea} should be composed of food most

! easily digested and assimilated, so that the stomach will have

. little hard work to do.
- evening 1s one of the things that murder sleep.

A heavy, rich dinner taken in the
Late suppers

. with exciting foods and stimulating drinks make really res.

Narcotics are to be avoided,

torative sleep next to impossible,
‘The

save as used in cases of disease by competent physicians,

- proper time, according to Dr. Corning, to treat slecplessness

1810 the daytime, and 1t must be treated by a wise and tem.
perate metbod of living rather than by wmedicines. This is
good common sense, says the New York Star, from which
paper we copy, and doubtless a vast deal of the debility, nervous
derangement, and msauty of our time would be prevented
by more good, restful, natural steep.

ANALY<ES OF FOODS.

Tn a long and interesting article in the Fharmaceutische
Centralhalle on the nourishing powers of various natural and
artificral foods for infants and invalids, Dr. Stutzer, of Boun,
gives the following results as far as concerns their nitrogenous
constituents’

FLESH FORMERS.

X Per cent, .

Caviar. . . .25 81 § Condensed milk ]
Revalenta .. . 19.93 | White bread 20
sooked Ham .18 92 | Biscuit. .. i
Fresh Beef . .18 53 | Oysters. 70
Fowl(breast). ..... .16 56 | Cow’s milk...... (11}
Whitc of €88 «.eevvne cenne 13 43 { Extractuwa carnis ....... 348

01K veeversenne cenen ceeeoJ301 | Malt oxtract.ceeee..it e 0 28
Infant’s food. «...veeeneene. 9%

The above table gives rise to some curious refloctions. The
wonderful nourishtog power attributed to oysters is found to
awindle into wsignificance when compared with other food ; for
1stance, & single hen's egg contains as much nourighment,
that 13 to say, as much flesh-forming material, as fourteen
oysters, while oue-quarter pouud of lean rumpsteak is equal to
avout ive dozen of these delicious, but delusive molluces.

VW ith regard to condensed mlk, it contains much less flesh-

. lurmnog matenal than 1s generally supposed. Taking four
. per cent, for cow’s mulk as a fatr average, the directions on the

wan, if fullowed out, give unexpected results. For children's

. nse, we are told to dilute the condensed wilk with four or five

parts of water,  Taking the lowest figure we should then have

. ive parts of diluted condensed milk which, according to Dr

Stuizer s figures, would only contain 1.76 per cent. of flesh
lurmers, 1nstead of four per cent., while the milk sugar would
be increased from 4.5 to 10.85 per cent. We know that
woman's milk contains more sugar than cow’s, but still not in
the above sarprising proportions. Now that so much canned
milk 13 used for infants brought up by hand, it becomes a
question how far mothiers who cannot suckls their children are
fesponstble for the health and ever lives of their children by

giving them milk from the tin cow instead of that of the living
animal,

Dr. Stutzer further exposes the often exposed superstition
about the nourishing power of becfuten,  He o xtracted all the
extractible matter trom one hundred grams of beef with one
hundred grams of water, and & good proportion of salt, at a
gentle heat for four hours, but cuuld only succeed in obtainin
12 solution one-twelfth of the nourishing maticr of the beaf,
the remuimng eleven-twelfths remaining behind in the bouills.
In other words, we should have to tuke half a gallon of beif
tea made with & pound of beef to ench pint of water before we
got ag much nourishment as it contiined in a quarter of a
ound of steak. Wetmght, it is true, evaporate var beef tea

own to, say, half a pint, but we doubt 1f 1t would be palatable
to the Jeast aquemmsﬂ wmvahid,  The hizh value of eggs, too,
18 well shown ; 1n fact, roughly spesking, a couple of egys
weighing three and a half ounces are abont equal to two oun es
of good rump steak.

Dr. Stutzer 1 the course of ths article, mentious three sam-

les of cocon warranted free from fut «vafdller Cucav) from dif.
erent houses, which contamned respectively 33. 48, 32, 31, and
30.95 per cent. of fatty matter of some sort. The highly
vounshing powers o} eavir will no doubt strike the ¢ general”
with amazement. With the law of libel in it+ present condi.
tion, we have been obliged to omit names, but Dr. Stutzer
either has not the fear of the law belore his eyes, or they
‘““order these things”—legally, at least-—*‘betiter in Ger-
mauy."

NATURAL GAS FUELS.

Years ago, in their eagerness to tap from the eatth its hid-
den treasures of oil, drillers geuerally expressed disgust when
nothing but gas rewarded their efforts. Later, some enter.
prising men began to turn their attention to this great source
of caluric, and, one by one, & number of iron and glass manu.
factories in Pennsylvania carried the gas into their mills, The
Enginecring and Mining Journal says they have not made
much bluster over what they were doing, and have quietly
pocketed the increased profits which their saving of fuel, due
to the use of gas, has given them. Of late, however, the sub.
ject is attracting considerable attention in a quict way, and
recent developments indicate that the territory, which we may
possibly be able to draw upon for the new supply of the fuel, i3
much greater than is generally believed. Gas wells have been
opened and are utilized as far west as Detroit, and as far
south as West Virginis, und Pittshurg is now getting excited
over the extension of the business of Murraysville well in
Westmoreland County. Pipes have been laid down toa num.
ber of glass and iron works in the eastern part of the great
Smoky City, and a rapid extension of the field of the gaseons
fuel 1s looked forward to. The belief is expressed by men
whose opinion is worthy of much consideration, that the num-
ber of localities capable of being supplied with gaseous fuel in
tho States of New York, Pennsylvania, Ohio, West Virginia,
and Michigan is much largor than the majority have any con.
ception of, and the permanency of the flow of some of the
older wrlls gives rise to the Jtope that it is a reliable fuel sup.
ply. Its cheapuess and cleanliness are, of course, matters
which are beyond all doubt. There are indications that during
the present year a considerable number of companies will form
to sink wellg, and & *“ boom "’ is looked forward to that may
bring forth the usual crop of unsound enterprises.

TRICHIN.Z.

J. E, Morus, M.D., in the Clinical Bricf, says in regard to
trichinze 1n swine that it is a well established fact that the real
source of 10fection in swine lies entirely in the rat. A cem.
mtteo of Vienna physiaians found in Moravia thirty -seven per
cent. of rats examined trichinous, iu Yienna and its environs
ten per cent. ; aud in Lower Austnia about four per cent.  The
well-known voracity of the hog, and its speciagcfondness for
meat, cause 1t to feed upon the flesh aud cxcrements of other
amimals nfested with these parmsites, and cs[])ocially 1ats and
mice. To prevent trichinous swino it is highly important to
to cut off ail the sources of disease in the diet of these animals,

Ay Evecrric Rarnway.—An electric railway was to be 1sid
down at Wimbledon this year for the National Rifle Associa-
tion, the line being a mile long, »nd the train consisting of six
vehicles, each carrying twenty-four persons.
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shows the same. . Kig. 8 is o further illustration of the method
of 170ving the timbers. The wedges aro seen botween the
timoer and side wall. The engravings are self expianatory.

B )

THE FORMATION OF LUNAR CRATERS.

M Julys Bergeron says, in a paper communicated to the
Frencli’Acadomy of Sciences, and republished in La Nature :
“ § have noticed that whon guses or vapors pass through a
mass having the cousistency of paste, thoy leave bohind them
funnel-shaped holes. Struck with the analogy which theso
holes present with the craters of the moon, I have endeavored
to reproduco the phenomena ou a largo scale. Lo simplify my
exporimonts as much as possible, I used alloys, melting at re.

F1a. 1.~ARTIFICIAL CRATER OBTAINED WITI AN ALLOY.

latively low tojuperatures, taking the first Wood's alloy, of
saven parts of biswuth, two of cadmium, two of tin, aud two
of lead, which melts at about 158 © Fahr. Having iatroduced
into the mass, elted in the salt-water bath, a current of warm
air by means of a tin pipe, 1 allowed it to cool slowly while
the mfation of warm uir was still continued. Tho ebullition
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F1a. 2—ACTION OF A CURREST OF ATR ON A MxrTxp ALLoT.

which took place reach all the parts—which were begining to
solidify and form a pellicle —over a considerablo surface ; and

The accompanying engravings show the means employed to  there vas_formed hefore mo a large circle, around which the
move the heel or foundation of vertical timbers when it be-  edges gradually roseunder the continuedintlation, till it began
comes necessary to do so. It sometimes happens that the to assume the appeatance of a crater. At the same time, the
movement of the ground cants the timbers. Aﬁain. it issome- metallic mass becoming thicker as the cooling wont on, while
times necessary to swedge tho timbes cut a¢ the hieel to get solid it was still dlown out by the air, could nolonger drive thoselid
l work [ig. 1shows where the wedges are driven, and I'ig. 2 particles away from itsclf, and rose above the crater in such a
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l'\;ay as to form & cone, which grew visibly motre prominent.
! Tho crater also became more hollow, with its inner walls more
inchned than the outer walls, and I had before we a formation
stnkingly analogous to tho craters of the moon. The same
plienomena werc observed, whatover alloy I omployed.

« Similar proccsses have possibly taken placo on the moon,
,I Tustoad of gas the reliofs may bave been proceeded by thoe vapors,

which rose freoly from tho body while 1t was in & fluid state;
but the suporficial part of the planet beinﬁ cooled much more
rapidly than the interior, the lattor, sh fluid, continued to
emit vapors after the surface had becomo quite thick. The
vapors found their way along tho superfioial envolope, and
came out only particular points, where, doubtless, tho process
of solidification was ieast nearly accomplished. The vapors
may consequently have beon condensed, or absorbed, by the
substances substituting the rock of tho moon.

« As my first oxperiments wero mado in a capsule, the ob-
jection might be made that tho circular form of the crater was
produced under the inflnence of the shape of the walls of* the
vessel.  To obviate such cntcism, I employed & rectangnlar

| basin, in which I melted an alloy of four parts of lead, four of
| tin,and one of bismuth. The ﬁhenomona were produced as in
at the aspect of the mass after

‘l the former case ; but 1 found ¢

pls
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RELIEF VALVE FOR £NGINES.

The invention illustrated in the cut provides & main valve
for engines of various kinds, the design being to admit the
stcamn into the cylinder withont any retarding pressure aund to
telieve the piston from back pressure caused by the pumping of
air whon 1unning light.

Buth ends of thocylindrical casing in this engine being open,
tue pressure of steam 1s equal and continuous at each end of the
salve, and as the casing protects the circamference of the valve
fruin pressure it is therefore perfectly balanced and will perform
us duty without appreciable friction, and consequently with
great economy of power.

When this valve is applied to a locomotive thers is provided
au atturaatic safety relief velve, which has a spiral spring for
Lolding the valve against its seat, closing the connection be.
tweon the interior of the steam chest and two pipes, the steam
within the chest imparting the pressure necessary to insure s
steam-tight joint. hen the steam is cat off the automatic
relief valve may be easily pressod clear of its seat. Should the
engine be running without steam the gir within the cylinder is
cumpressed by the movement of the piston, having no exit
wevugh the posts from the point whero the steam is cut off till
it commeuces to exhaust,

Thus nuprovement was invented and pstented by Messrs.
Lmegston & Kennedy, of Toronto, Out.—Americon Inventor.

—

RELIEF VALVE

tho formation of the crater varied accordihg to what motal was
used. With Wood's alloy, which is very fusible, tho projec.
tions that fell on the edge of tho crater lowed away, and loft
no traco of thelr paasaye, With tho secord alloy the projec.
tions all continued visiblo, and gave a ront aspect to thae crator.
Moroover, sitve the warm air was not hot onough to melt the
metal, the projections might evontually overhang the bottom,
ws appears in Fig, 1. . )

"o second experiment was marked by a very intoresting
incident. ‘T'wo concentric circular areas wero noticed, tho one
nearer to_the center being tho highor. This was duo to an
interruption to the passage of the air during the formation of
the crater, The edges of Copernicus, Archimedes, and several
other lunar craters are marked by analogous features.

¢ A formation hko a dike appears to rise in_tho center of a
considerable numbor of craters on the moon. I have been able
to produco something analogous to thisalso, a representation of
which is vigible in Fig, 2. "After I had ceased blowing in air,
o last bubble was formed, which uplifted the mass, but could
not proteot it above the vdge of the crater. The lunar dikes
are very probably formed in this way, by the action of the gas,
;; thz’;l Ian of the active period of the craters.” —Popular Science

onthly.
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FOR ENGINEN,

TEE ORIGIN OF THE BALLOON.

Notwithstanding that ¢ The Montgolfier Brothers” are
credited with the invention of the balloon, Mr. Seth Green
tolls us of an older acronaut. Ho says that if you anchora
pole 1n a body of water, leaving the pola above the surface,
and put a spider upon it, ho will exhibit marvellous intelli-
gouce by his plans of escape. At first ho will spin a web
soveral inches long and hang to ons end whils he allows the
other to float off 1n the wind, in the hope that it will strike
somo object. Of coarse this plan proves a failure, but the
spider 15 not discouraged. He waits until the wind changes
aad then sends another silken bridge floating off in another
direction. Auother failure is followed by other similar at.
tempts, until all the points of the compass have been tried.
But neither the resources nor the reasoning %owers of thespider
are exhausted. He climbs to the top of the pole and enar.
getically goes to work to construct & silken balloon. Ho hag
no hot air with which to inflate it, but he has the power of
making it buoyant. When he gets his balloon inflated he
does not go off on the mero supposition that it will carry him,
as men often do, but he fastens it {o & guy rope, the other end
of which he attaches to the island pole npon which heis a pn.-
svner. Ho then gets into his acrial vehicle, while it is made
fast, and tests it to see if it is capable of bearing hiw away.
He often finds that he has made it too small, 10 wuich cese
he hauls it down, takes it all apart and constructs it on &
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larger and better plan. A spider has been seon to make three
different baticons before he was satistied with his experiment.
Then ho wall get tn, suap his guy rope aud sail away as grace-
tully and supremcly mdependent of his surroundings as could
well be imagined,

Now who knows but this fellow gave the Montgolfiers their
first totions of traveling through the mir.  When these men
coustructed their first balloon, m 1782, no humaen being was
hold enovgh to go up in it, but they placed in the car a sheep
a rooster and a duck. They all came «liown safely, and a young
Frenchman named Kosier and the Marquis of Ardundes svun
made a successful ascension,

One of the Montgoifiers' balloons tehl 1 a village, amd the
villagers, supposing 1t to be a demon uts lmunﬁ’ along the
ground, the noiso and smell of the escaping gus confiruing the
1den), shot at 1t and beat 1t to preces with clubs.

1t seemis strango that the muind of nian, which has made such
wondertul discoveries i steam, clectricity and  genoral s,
ence, has not done much with 1t, as & means of travelling,
sinee 118 invention & hundred years ago.

Inventions,

BoiLer kxvrostons,—M. Treve publishes 1n the Monuewr
Industriel a plan for dmnmsting buler explusions, whivh are
due to leaving the botler full of water, which by boiling parts
with its mr. 3. Boutigny had previously proved that water
10 this condition 1s 11 the spheroidal state, and liable to ex.
plesion. M. Treve advises the wjection of arr before reheating
the water, and the use of a thermomanometer, which would
mndicate whether the vapor pressure is below that to be ex-
pected from the temperature of the water.

IncoMBUsTIBLE PAPER.—At a recent meeting of a French
Society, Mr. G. Meyer has exlubited a new paste com.
tunation designed for the manufacture of incombustible card-
board or paper of all sorts and shades. The inventor did not
wish to make known at the time the chemical composition of
the paste, and also of a new ink exhitated withit, as the
pntents he had applied for in Germany end America, had not
yel been obtained. Je mmade known the fact, nevertheless,
that asbestos was the principal thing employed in the manu-
facture of his incombustible papor.

He presented specimens of wnting, printing, engraving,
ote., made with hig inks of different colors, and alao showad
a water-color drawing that had been submitted to the fiery
ordeal of the potter's furnace The painting had preserved
all its brillianey and the paper all its flexibility By request,
the inventor for a few minntes exposed to a gas flame a
sheet of his paper, upon which he had written with irk of his
compogition. Neither the ink nor the paper changed. Ic
order to domonstrate by a most conclusive test how great a
heat the paper and ink were capable of with<tanding, Mr.
Meyer then placed alithograph, fiftcen by sixteen centimeters,
between two layers of glass in a state of fusion  On removal,
the paper was found to have comyletely resisted the action of
the heat, and the engraving to have preserved all its sharp.
ness.

PreESERVATION OF Ra1Laay Ties.—A few interesting facts
are pubhished 1n the Enghish journals, showing the relative value
of ditferent methods of injecting railway ties. Upon the road
fromm Hanover and Cologne to Minden, fir ties injected with
chloride of zinc required a renewal of twenty-one per cent. in
eleven years; birch ties injected with creosote required a
renewal of forty.six per cent. at the end of twenty two years ;
oak tiesinjected with chloride of zmnc required a revewal of
about twenty-ona per cent. at tho end of seventeen years:
while the same kind of ties in thewr natural state require a
renewal of at least forty-nine per cent. at the end of a like
peried. The conditions in each of these cases were very favor-
able for obtaining reliable proofs ; the sub.soit of the road was
good ; the non renowed ties showed, when cut, that they were
1 a sufliciently good state of preservation.

Upon another line where the oak tieswere not injected, it
was necessary to renew the ties in the proportion of soventy-
four per cent. at the end of twelve years; these same ties
injocied with chloride of zine required a renowat of only 3-29
per cent. at the end of seven vears, while such ties injected
with creosote required a renewal of only 3.09 per cent. at the
end of six years.

— —————

——————

A ScurMr FOR DrREnGING THE Ryp Sea.—Now that eo
many persons are engaged in mnking what they can ont of
Egypt it is interesting to find ono_disinterested person pro.
poxing a specelation of which the object i3 not to put mone
in the pockets of the promoter, but to implaut or confiti fait
i the breasts of all men, The AbbY doigno hes written a
preface to M, Lecointro's  Compagno de Moise pour la sortie
d’Egypte,” in which he advocates the promotion of a joint
stock company, with a view of exploring the bottom of the Red
Sea, and especially the bitter water lakes. Io a German ac.
count of the project, it is justly described as ‘‘ ome of the
boldest.”  **It is nothing less,’” continucd tle writer, * than
tu search the buttum of the Red Sen to disnver there the
prool of that great event narrated by Moses 3 000 years pgo.
To provide the needful funds to carry on excavations which
aould have fur their results the restoration to light of the
remains of the Egyptian armies engulfed in the Red Sea, with
the chariuts, hurses, arms, treasures, archives and perhapg the
King himself- -that Phatonh who was conquered by Moges—
this will indeed be a noble enterprise. Buried in the nasses
of salt of the bitter lakes, concealed at differcnt places by
thick beds of salt, these historical remains are perhaps in a
state of preservation unexpec'ed to us,”' The Abbé estimates
the cost of the excavation at 300,000 francs, and ogainat ex-
penditures he places nothing in the way of possible returns,
It may bo suggested without irreverence, however, that if the
Abué Moigno shuuld succeed 1n disinterring but one indubit.
able wheel of Tharval'’s chariot be might make no end of
moncy.

THr sTEAMER Crry of FaLL River.—The steamer City of
Fall River, which has been receutly added to the Fall River
Iine between New York and Boston, exhibits some decided
muovations, The engine, of 2,000-horse power, was desrgmd
and built by Messrs, A. & W. Fletcher of Now York City. It
is a compound beam engine, fitted with the Morgan feathering
padidle-wheels, and supplied with steam by a Redfield hoiler,
all of which features are unusual, The steam-cyhnders are 44
incheg diameter by 8 feet stroke, and 68 inches by 12 feet
stroke. ‘The wheols are 25 feet 6 inches in diameter, The
barlers are of Otis steel, and are tested to 150 pounds pressure
per square inch. T'he beat is 260 feet long, 41 feet beam, 17
feet deep. Over the guards the breadth is 73 feet, The
draught of water, ]ond(‘«% with 600 tons of freight, is 12 feet,
'This steamer has made the 181 miles from port to port in 10§
hours, and has made 17 an hour. The coal consumptionis
srally -20 tons per round trip.

Rupper StaMp INRS.—The following proportions are said
to give an excellent 1k, whicl, while not drying nf; on the
pad, yot will not readily sinear when impressed upon the paper,
Aumitne red (violety, minety graios , boiling distilled water, one
ounce ; glycerine, unc half teuspoonfnl , molasses, half as much
as plycerine. The crystals of the violet dye to be powdered
and rubbed up with the boiling water, and the other ipgre.
dients stitred 1n.  Another indorsing ink, which will not dry
quickly on the pad, and 1s quickly taken by the paper, can bs
obtaned according to the Paper Zeitung, by the following
recipe :  Amline color 1n solid form (blue, red, otc.), sixteen
parts ; eighty parts boling distilled water; seven parts gly-
cerine, and three parts syrup. ‘The color is dissolved in hot
water, and the other ingredients are added whilst agitating.
This indorsing ink 18 said to obtain 1ts good quality by the
addition of the syrup.

A Usrrun KIsp or SoLDRR.—A soft alloy which attaches
itself so firmly to the surfaco of metals, glass, and porcelain,
that it can be employed to solder avticles that will not beara
very high teraperature can be made as follows :—Copper-dust
obtained by precipitation from a solution of the sullslﬂate by
means of ziuc, is put in a cast-iron or porcelain-lined morlar,
and mixed with strong sulphuric acid, specific gravity 1.85.
From 20 to 30 or 36 parts ot the copper are taken, accordivg
to the hardncss desired. To the cake formed of acid and
copper, there is added, under constant stirring, 70 parts of
mercury.  When well mixed the amalgam is carefully rinsed
with wann water to remove all the acid, and then set aside to
cool. In 10 or 12 hours it is hard enough to scratch tin. If
1t i8 to be used now, 1t must be heated so hot that when
worked over and brayed in an 1iron mortar 1t becomes asg soit
a3 wax. In this ductile form 1t can be spread out on any sur-
fncg,hto (;vhich 1t adheres with great tonacity when it gets cold
and hard,

————— o —
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- were ultimately incorporated with the soil, w
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T iscellineons.,

SeA-WaTer.—Hercules Tonrm and L. Schmelck state that

¢ they have been examining sea-water drawn at different depths

and at remote points, and have detected but very slight differ-

" ences in composition, Certain variations n the specific gravity

wero due to a dilution of sea.water by tho continued introduc.

, tion of ice or fresh-water, but the respective proportions of the
, various salts remained the same,

UAUSES OF THE FERTILITT OF LAND IN THK CANADIAN
NORTH-WENT TERRITORIES.—Robert Bell shiowed, that, with
local exceptions, a vast fortile tract stretches from the Red
Kiver valiey to the Lierd River, « distance of some fourteen

. hundred miles, characterized by a dark loawy soil of varying

depth and nearly homogencvus consistency. The primary
cause of the fertility of this region may be fuund in the char-
acter of the subsoil, which consists Iargely of cretaceous wmarls
and the comminuted material of the glacial dnft. The spea-
ker ascnibed to moles and other burrowing asimals the chief

. agency m the process by which the black loamy soil was
. forined out of this subsoil.

Darwin had proved that in Eng-
land and somno other countries carth-worms played the chief
part in the formation of mould. ‘These worms appear to be

" absent in the north.west, a3 well as 1n most cold and sparsely

settled countries, porhaps due to the dopth to which frost pe-
netrates. But in the north-west he believed the ground squir.
tels and moles more than made up for the abseuce of worms.
in the fertile area referred to, the old and uew mole-hills
cover the entire surface, rendering it “hummocky,’” as is easily

. observed after a prairic fire. These animals are very active in
. antumn, diggiug many more burrows than would appear to be
- of any use to them, Each hummock thus thrown up covers

about a square foot, and buries all the grass, etc., on this
space, In this manner Jarge quantities of vegotable matter
%\ich was also

refined by the fact that the ston2s and coarse gravel are left

. undisturbed below the surface, so that in time they are more

deeply buried by the layer of mould produced. By an inte.
resting coincidence at the season when these burrowing ani-
mals are Inost active, the prairie vegetation is mature, and
contains the greatest amount of substance. The coldness of

- the soil during a great part of the ycar tends to preserve the
. organic matter 1n it.

While the circumstances given were the
direct causo of the fertility, the ultimate reason was perhaps
to be looked for in the climate, which fosters the growth of
such vegotation as forms both the fertilizing material and the
food of the little workers, who mingle it with the mineral por

. tion of the soil. The action of frost in comminuting the seil

does not accoLnt, by 1 self, for the introduction of the organic
matter upon which its fertility depends, and which is duc to
the co-operation of the circumstances and agencies described.

GROWTH OF THE SKULL i¥ D0Gs,—M. Lacassagne having
communicated to the biologiral society of Lyons a paper on
the cranial dimensions in man in their relation to social con-
dition and intellectual culture, Dr. Arloing has followed up

* the subject upon dogs. Discarding the merely instivetive fa-

culty, attention <as paid only to the intellectual. The suvject
of weight and race was so far considered as to render it easy to
make allowance for these, since the average weight of the well-
kuown breeds is known everywhere. The following table tells
1ty own story :—

Weight of Weight of

the skull. brain.

Grems. Grams.

St Bernard..eeeeeeceseosarearanes.. 100.39 387
Large spaniel (Grand e¢pagneunl)... 85.5 695
Bull, medium size.cceceseennsn. 81.14 205
Bull, small 8120, ceevaviveneroreneess 53.2 110
Fattle spaviel ceeevuenieeicrnecenons 50.7 67
L)L P . X 62
Havang...,.eeiiieennnnnecnnncnases 78.6 60
King Charles veeeenvrvenovorecenee, 507 45

The brain of a small ape weighs from seventy to seventy-five
grams,  We see from the table that the weight of tho head 15
doubled, while tho weight of the brain is cight times greator
between the extrenuties of the table, The differcnce would be
much greater if we cou.l compare the weight of the brain with
thatof the body. Tho conclusion reached 1s, that edneation in-
creages the dimensions of the skull in animals as in man.

Tue L1QUEFACTION 0¥ NITROGEN.—MM. 8. Wroblewski &
K. Ulszewsk: anuounced to the Académic des Sciences ou the
28rd of April the complete liquefaction of nitrogen. Nitrogen
cooledan a glags tubo down to—136°, and submitted toa pressure
of 150 atmospheres, remamed gaseous—nothing could be scon
in the tube.  If the gas is allowed to cscane slowly, aud the
pressure s not aliowed to fall beyond fifty atmospheres, tho
mitrogen is complotely liquefied, prosenting a very distinct me
nisrus, and evaporating rapidly.

FAIRY RiNgs.—An interesting contribution to our know.
ledge of so-called ““fairy niugs” —those citcles of dark green
grass which not unfrequently occur on pasture-land —will be
found 1n o late number of the Journal of the Chemical So:io-
ty. The luxunant growth of the grass coustituting the ring
18 connected with the decay of certain fungi which pre-existed
on the spot and havo yielded tuneral aud nitrogenous products
which serveas manure to the grass that succeods them. Sir
J. B. Lawes, Dr.J. H. Gilbert, aud Mr. R. Warington have
analysed the soils of the fuiry rings with the viuw ol throwing
hight on the source whenee the fungi denive their nitrogen. It
seems fair to conclude from their exporiments that the “sngi
obtatn this element not from the nitrogen of the atmosphe ., as
formerly supposed, but from the organic nitrogen of the suil

ForuaTiON OF COMETS' TAlLs,—In =a recent paper, Mr
Ranyard gives some further details with regard to his thoory
us to tho formation of comets’ tails. He points out that the
experiments of Prof, Graham and the more recent investiga.
tions of Prof. Wright show that all classes of meteoric bodies
hold gas as a sponge holds water. When the meteorites are
heated in the laboratory tho occluded gas escaprs, and as a
swarm of meteoric stones in space comes up to perthelion and
is heated by the sun, the occluded gases must bo driven off.
At a distance from the heated pucleus, whore radiation into
space can take place freely in all directions, Mr, Ranyard con-
ceives that a mist is formed by the condeunsation of the less
volatile gases. The particles of mist will be bombarded on the
side towards the nucleus by the swiftly moving molecules of tho
more volatile gases escaping from the heated meteors. Con-
densation on the surface of the mist particles and evaporation
from their sunward sides will be set up, and repulsion of the
mst from both the sun and nucleus will follow. According to
Schiaparelli’s theiry & comet’s nucleus consists of a swarm of
meteoric stones ; according to Mr. Ranyard's development of
this theory the tail is due to a very thin mist formed from the
condensation of occluded gases, the particles of which are
driven backwards by the recoil due to evaporation towards the
sun.

Graciatioy or Nouway.—H, M. Cadell describes the pla-
teau mountains of Norway as an old surface of denudation,
now hfted above 1its former base level of crusion, and greatly
roughened by subsequent erosive action. He agrees with
Penck in maintaining that there is a fundamental difference
between Swiss and Norwegian glaciers ; the former originating
in sloping fields of névé, while the latter are overllows of up-
land ice-sheets. Threo glaciers descend from the ice of the
Folgefond, and twenty-three from the great Justedal ice pla-
teau. Theso upper sheots are regarded as swall examples of
the present Greenland ice, and ag remnants of what once ““ ex-
tended over the whole of northern Europe.” The fiords are
descnibed as ** most typical examples of true ico formed rock-
basins,” and it s smtes that there is no evidence of fracturing
or faulting in the rocks about them (althongh Kjerulf has
shown the contrary statement to be true).

INcreAseD DEMAND roR BuTTER.—A German technical
journal points out that the increase of population, with a de.
crease of cattle in civilized countries, increases the demand for
buiter to such an oxtent that before long all the available fat
will be demanded for making “compound” ; and as the
makers of that can afford to pay a higher }m'ce than soap-
boilers, the latter will have to Hispense with fat altogether.

A Op Ipsa Urskr.—Dr C. C. Abbott, of the Trenton,
N. J., Natural History Society, has destroyed another old bo-
Yief in weather lora. For twenty years ho has kept a record of
the building of their winter houses by the musk-rats, the
storing of nuts by squitrels. and other habits of tho mammals
which are commonly regarded as indicating the character of
the coming winter. His conclugion is that the habits roferred

to have no connection with tho rigour or mildness of the ap-
proaching season.
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A recent issue of the Sanitary Record (I.ondon) contains a

vatuable article on *The Influence of Storms upon Water

Traps,” by Henry Maaters, Tho points he makes have appli-

cation in citics in which the sewers are not ventilated.

Strangely, thero 1s considerable opposition to sower ventila-

go]n, or, at the least, indifferonce to it ; the result is indicated
elow.

There are three influecnces which affect the water seal of o
trap, viz., the diffusion of gases, the absorption of gases by
the trap water, and pressure by storm water ; it i3 the latter
influence which I propose in this paper to describe. I will
snppose a common sewer £0 be cylinsncal, and in dry weather
the quantity of sewage passing through it is shown by the
borizontal lines at a, Figs. 1, 2, and 8, and the space, b and e,
above the average sewage conta.ns sewer air ; so long as the
sewage does notrise above the average height, @, no pressuro
exists (except by tho diffusion of gases, with which at present
we have nothing to do). But suppose a storm oceurs, and
sufficient wator passes into tho sewer by way of the street gul-
lies and house drains to raise the water in” the sewer to the
perpendicular lines, 4, a certain amount of pressure will be the
result, and the air, b and ¢, will bo compressed into the smal-
Jer space, ¢, and in the proportion of 4 to ¢. The condition of
the sewer air will {now be much moro dense and elastic, and
?ress equally upon the intrados of the gswer and on the sur-

ace of the sowage, and if there wero no escape for the com.

pressed air, and the storm water rose higher and higher, the
air would become denser and denser, until the pressare of the
imprisoued air became equal to the entrance supply column of
storm water, and then the water would cease msing; in our
unventilated sewers this condition of things would exist, if it
were not thet a large number of house drains join the com-
mon sewer somewhat in tho manner shown in my diagrams.

I have shown upon Fig.1 an open disconnecting trap, d,
and what would be the infiuence op water ricing (as I have de-
scribed) upon such tr?. The corapressed sewer air is hoing
forced into the house drains, as shown by a series of circles ;
in the first place, the air will force the trap av d, and then
may escapo into the open air through the porforated cover, 3.
But if the soil pipe, ¢, bo open at its top, or thero bo any de-
fect in it or in the house draing, thore is a possibility of an u
orinward current being established, and a portion of suc
sewer air will be drawn into the house drains and escape by way
of the soil ppe, or into the houss ; thus, to a large extont, the
hotise drawns will not be effectually cut off from the common
sewers, for sewer air by entering the house drains neutralizes
to a considerable extent the value of the disconnecting trap.

THE INFLUENCE OF STORMS UI'ON WATER TRAPS.
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Fig. 2 shows a common arrangement of trapping drains,
and, also, a common arrangement of four xnc}l soil pipe ven-
tilation by the extension of the soil pipe less in capacity than
the soil pipe iteelf ; it is not an uncommon thing to fin such
extension pipes varying from three-cighths of an inch totthree
inches in size. The eﬁsect of pressure in such, cases isas have
egain shown by cireles (seo Fig. 2). It will bo seen that the
compressod air ascends freely untilit reaches the bernd of the
soil pipe at d, and at this point a portion escapes up by the
small goil pipe extension and into tho open air, 2s shown by
small circles, but the major part forces the closet trap, aud, of
course, enters tho bouse, thus showing for offective ventilation
the absolute importance of soil pipes being extended their full
size, and, if terminals of any kind be fixed npon their upgr
ends, the openings of such terminals must be at least of the
game Area as the soil pipe, for any less size wonld check the
agcension of the air, and an unduo pressure be put upon the
closet trap water, and the chanco of the water sea being
broken in consoquence. .

The effect of air pressure upon a doublo water seal trap is
shewn in Fig. 3, and although the compressed air, a8 in Figs.
1, and 2, forces its way through the trap, d, nearcst the sewer
(the escepe being of the samo ares s the drain jtseln, the in-
ner trap, ¢, will{not be affected by pressure ; the sewer air is
effectually prevented from entering the house drains by this
precaution, showing ths importance of two completo water
scals to a main trap, and,jalso, that a largs escapo pipe should
be set between tho traps. i i . R

In dealing with larga soil (Eap;e draing, %rcat difficulties czist
in effectually arranging the drainage of a houss so asto oxclude
sewer gas, and to exclude this no one will doubt to to of pri-
mary importance. If a disconnecting chamber, or au escaps
pipe, bo the safeguard adopted, the perfotatod grating, or pipe,
should be of equal area to the drains it as to relieve; thus, 8
nine inch drain must be provided with perforations or pipe
equal to sbout sixty-three superficial inches ; a siz inch drain,
twenty-eight inches; and s four inch drain, tairteen inches.
Perfect safety cannot bo obtained unless this rulo is mado ab-
solute.~ Scientific American.

NOTICE OF MEETING.

Auxpicay InsTiruts or MiNing Enoinrezs —Tho Aatumn Meels
ing of the Institute will bo held in Troy,. N.Y..during the second
wcek 3n Octyber. t# meetin

and discussion of papors. Mowhers who wish their papers tully

disoussod at theneoting can havo them pnnted and circulated in |
advanco, if_thoy arc sont to tho Eccretary carly in September.:

Thomas M. Drown, Scerctary, Easton, Penn.

will bo mainly devoted Lo the reading i
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